AD-A099  96fl  FEDERAL  AVIATION  ADMINISTRATION  TECHNICAL  CENTER  ATL— ETC  F/6  1/2 
r  MIAMI  INTERNATIONAL  AIRPORT  DATA  PACKAGE  NUMBER  7.  AIRPORT  IMPR— ETC(U) 

JUL  80 

UNCLASSIFIED  NL 


00 

CD 

0} 

o 

< 

Q 


>■* 

dj 

o 

CO 

uu 


.h 


3ZZT 


/J, 


MIAMI 

INTERNATIONAL 

AIRPORT 

DATA  PACKAGE  NO.  7 

AIRPORT  IMPROVEMENT 
TASK  FORCE  DELAY  STUDIES 


JULY  1980 


ft  i  6  08  143 


o. 


- — ynr wwiBMiwwwt hi 


This  data  package  presents  the  key  results  of  the  Miami  Stage  1  Airfield 
Simulation  Model  experiments,  organized  by  comparison  sets  which  demonstrate 
the  relationship  between  various  demand/ improvement/ATC  system  scenario 
combinations  that  exist  in  the  experimental  design. 

The  annual  delay  estimates  for  various  demand/improvement/ATC  System  scenario 
combinations  are  also  included  in  this  package.  These  estimates  were  developed 
from  an  analysis  of  the  Airfield  Simulation  Model  experiments,  as  opposed 
to  employing  the  Annual  Delay  Model  as  originally  envisioned.  The  annual 
weather  group/demand  factor  ratios  were  applied  to  the  simulation  results  of 
selected  experiments  to  develop  the  annual  delay  estimates. 

The  major  intent  of  this  data  package  is  to  compare  the  experimental  results  and 
annual  delay  estimates  in  a  manner  that  will  assist  the  Miami  Delay  Studies 
Task  Force  in  preparing  its  final  report. 
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1.  INTRODUCTION 


1.1  GENERAL. 


Airfield  operations  at  the  Miami  International  Airport  are  expected  to 
increase  in  the  immediate  future.  A  study  of  the  effects  of  this  increase 
in  air  traffic  demand  and  proposed  improvements  at  the  airport  (procedures, 
hardware,  and  airport  design)  was  initiated  in  September  1976.  The  results 
of  the  initial  capacity  study  appeared  in  an  Interim  Report  (October  1977) 
issued  by  the  Miami  International  Airport  Improvement  Program  Task  Force. 
The  present  delay  study  was  based  upon  the  report  and  a  technical  plan  pre¬ 
pared  in  October  1978,  along  with  a  Federal  Aviation  Administration  report 
(FAA-EM-78-8A)  entitled  "Parameters  of  Future  ATC  Systems  Relating  to 
Airport  Capac i ty/Del ay"  (June  1978). 

1.2  OBJECTIVE. 


The  purpose  of  this  effort  was: 

1.  To  estimate  current  levels  of  airport  delay  and  to  identify  causes 
of  delay  associated  with  operations  in  the  airspace,  airfield,  and  apron/ 
gate  systems. 

2.  To  estimate  the  potential  benefits  of  reducing  aircraft  delay 
through  alternative  air  traffic  control  procedures,  airport  use  policies, 
and  facility  developments. 

3.  To  estimate  current  and  future  relationships  between  air  traffic 
demand  and  aircraft  delay  as  an  aid  to  future  planning. 

4.  To  estimate  the  potential  benefits  of  increased  aircraft  capacity 
and  reduced  aircraft  delay  for  proposed  improvements  in  air  traffic  control 
systems  resul t ing  from  the  FAA  Engineering  and  Development  program. 

1.3  BACKGROUND. 


The  airport  delay  study  began  with  a  description  of  the  present  day  air 
traffic  control  procedures  at  the  Miami  International  Airport.  A  report  was 
prepared  in  September  1976,  (FAA-NA-76-164)  which  summarized  the  ground/ 
airborne  scenarios.  The  next  step  was  the  preparation  of  a  technical  plan 
which  included  a  list  of  the  experiments  to  be  performed  and  information 
regarding  the  application  of  the  airfield  simulation  model.  Various  steps 
and  milestones  were  planned  along  with  a  description  of  data  requirements 
for  the  computer  (model)  runs. 

The  effort  was  accomplished  by  the  Airport  Improvement  Task  Force  reviewing' 
a  series  of  data  packages  containing  information  on  the  preparation  of  the 
model  runs,  revisions  to  the  experimental  design  (suggested  by  the  Task  Force), 
and  the  results  of  the  experiments.  The  data  packages  contained  information 
on  the  calibration  of  the  model  based  on  field  data,  description  of  the  model 
inputs  for  the  experiments,  air  traffic  demand  forecasts  (including  runway 
and  aircraft  class  distributions),  results  of  experiments  and  preliminary 
analysis  of  those  results. 

Comments  on  each  of  the  data  packages  by  the  Task  Force  were  incorporated 
into  subsequent  work  performed  on  the  program. 
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2.  DISCUSSION. 


2.1  AIR  TRAFFIC  CONTROL  PROCEDURES. 

The  air  traffic  control  service  at  the  Miami  International  Airport  is 
extended  to  each  airline  company,  general  aviation,  the  airport  authority, 
the  local  and  regional  residents,  and  the  general  public.  The  ATC  proce¬ 
dures  employed  at  the  airport  are  responsive  to  a  variety  of  geographic 
and  airfield  conditions.  The  desired  result  is  a  safe  level  of  service 
which  holds  delays  to  minimum  throughout  the  day  by  applying  present  air 
traffic  control  rules  and  regulations. 

Some  specific  service  conditions  reflected  in  the  ATC  procedures  are: 

1.  The  assignment,  when  possible,  of  arrivals  to  runways  closest  to 
thei r  gate  areas. 

2.  The  assignment  of  departures  to  runways  based  on  the  route  of 
flight  (with  the  exception  of  B7^7  aircraft  which  must  use  runway  9R/27L). 

The  ATC  procedures  are  considered  in  the  study  in  two  ways.  The  separations 
maintained  between  arrivals  and  departures  are  used  as  model  inputs  for  the 
computer  run.  The  present  day  conditions  at  the  airfield  are  reflected  in 
the  gate  and  runway  distributions  used  for  experiments  with  VFR  conditions 
and  no  airport  design  improvements. 


2.2  EXPERIMENTAL  DESIGN  AND  MODEL  APPLICATION. 

The  Stage  1  experiments  shown  in  table  1  represent  the  finalized  Airfield 
Simulation  Model  experiments  that  resulted  during  the  course  of  this  effort. 
Experiments  11B,  14AA,  35A,  and  21N,  for  example,  are  reruns  of  experiments 
11.  1^,  35.  and  21  as  presented  in  Miami  Data  Package  No.  6.  These  reruns 
were  performed  to  correct  for  errors  found  in  the  arrival  runway  occupancy 
times  and  exit  probabilities  for  the  runway  9R  extension. 

The  Stage  2  experiments  shown  in  table  2  were  initially  to  be  performed  by 
application  of  the  Annual  Delay  Model.  It  was  decided  to  base  the  annual  delay 
estimates  on  results  obtained  from  the  Airfield  Simulation  Model,  however, 
due  to  the  complexity  of  developing  accurate  capacity/delay  curves  required 
as  input  to  the  Annual  Delay  Model.  The  weather  group/demand  factor  ratios 
initially  developed  for  application  of  the  Annual  Delay  Model  were  taken  into 
account  while  developing  the  annual  delay  estimates. 


TABLE  1 

MIAMI  DELAY  EXPERIMENTS'* 
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TABLE  2  _ 

MIAMI  DELAY  EXPERIMENTS* 


2.2.1  Air  T raf  f  i c  Control  Scenarios. 


The  time  frame  for  the  air  traffic  control  scenario  indicated  the  aircraft 
separation  values  to  be  used  for  the  experiments  for  either  VFR  or  IFR  weather 
conditions.  Persent  day  VFR  separation  values  were  established  by  calibrating 
the  model  (i.e.,  matching  model  output  to  field  data  collected  at  the  facility). 
The  base  values  for  arr i val -to-arr i val  and  departure-to-departure  separations 
were  obtained  from  the  FAA  report  on  "Parameters  of  Future  ATC  Systems  Relating 
to  Airport  Capacity/Delay"  (FAA-EM-78-8A) .  The  remaining  values  for  separation 
followed  the  results  obtained  through  calibration. 

2.2.2  Airport  Design  Improvements. 

The  airport  design  improvements  were  initially  identified  in  the  Miami 
International  Airport  Improvement  Task  Force  Interim  Report.  The  near-term 
improvements  were  noted  in  table  1,  Miami  Delay  Experiments. 


The  near-term  improvements  included: 

Improvement  No.  1: 

Improve  the  taxiway  system  of  runway  9L/27R.  Install  runway  centerline 
lighting  and  touch-down  zone  lighting  on  runway  9L.  Install  dual,  250-foot 
baseline  RVR  systems  on  runway  9L/27R. 


Improvement  No.  2: 

Install  runway  centerline  lighting  and  dual,  250-foot  baseline  RVR  systems 
on  runway  9R/27L. 


Improvement  No.  3: 

Install  High  Intensity  Runway  Lights,  an  Instrument  Landing  System  and  an 
Approach  Lighting  System  on  runway  30.  Provide  paved,  blast  protection 
shoulders  on  runways  12/30  and  9R/27L.  Implement  operational  procedures  to 
make  greater  use  of  the  intersection  take-off  position  on  runway  30  and 
simultaneous  use  of  runways  12  and  9R. 


improvement  No.  4: 

Upgrade  Opa  Lock a  and  Tamiami  General  Aviation  Reliever  Airports,  to  encourage 
low  performance  general  aviation  aircraft  to  relocate  out  of  MIA. 


Improvement  No.  6: 

Use  2  mile,  in-trail  staggered  parallel  approaches  at  MIA,  to  improve  capacity 
without  the  extra  tower  staff  required  for  full,  independent  parallel  approaches. 
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Improvement  No.  7: 

Install  Vortex  Advisory  System  (VAS)  monitors  at  both  ends  of  all  three 
runways  at  MIA. 


Improvement  No.  9: 

Extend  runway  9R/27L  by  3650  feet.  Relocate  the  easterly  and  westerly 
landing  thresholds  on  runway  9R/27L  to  positions  2200  feet  down  the  runway, 
for  the  purpose  of  noise  abatement.  Provide  a  dual  parallel  taxiway  system 
and  new  exit  taxiways  on  runway  9R/27L. 


Improvement  No.  10: 

Ask  the  airlines  to  taxi,  rather  than  tow  their  aircraft  between  their  bases 
and  their  gates,  anv  vice  versa,  during  peak  traffic  periods. 


Various  near-term  improvements  were  introduced  into  different  experiments  to 
determine  their  effectiveness  in  reducing  delays  and  processing  the  air  traffic 
demand.  The  improvements  were  introduced  into  the  experiments  by  changing  the 
model  inputs  and  the  runway  demand  distributions. 


2.2.3  Air  Traffic  Demand. 


Actual  and  forecasted  air  traffic  demands  were  prepared  for  the  1978,  1983,  and 
1988  time  periods.  Demands  for  the  1983  and  1988  time  periods  were  prepared 
for  both  the  full  G.A.  and  limited  G.A.  cases  so  as  to  study  the  effect  of 
reliever  airport  upgrading. 

Each  air  traffic  demand  applied  to  an  experiment  required  a  specified  arrival 
and  departure  runway  distribution  and  individual  gate  assignments  by  airline. 

The  basis  for  the  initial  VFR  distribution  of  traffic  was  the  field  data 
collected  at  the  airport  during  the  week  of  October  30,  1978.  Data  reduction 
programs  calculated  the  actual  distribution  of  traffic  over  the  runways  and 
gates. 

When  the  experiment  required  another  weather  condition  or  an  improvement  in 
airport  design,  the  aircraft  schedule  was  changed  to  reflect  the  proper  weather 
condition  or  the  revised  airport  operation.  After  the  computer  simulation 
of  a  particular  experiment,  the  delay  and  travel  time  summaries  were  analyzed 
to  determine  whether  the  results  represented  logical  operating  conditions  for 
the  airport. 
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2.3  EXPERIMENTAL  RESULTS. 


Each  experiment  produced  a  summary  of  hourly  results  which  was  reduced  to 
tabular  form.  The  information  in  the  table  included:  average  flow  rates 
for  each  runway,  average  total  flow  rate  for  the  airport,  average  arrival 
and  departure  delay  for  each  runway  (including  average  delay  for  all  runways), 
average  runway  crossing  delays,  average  taxiway  delays  and  average  gate  hold 
conditions.  In  addition,  average  travel  times  were  listed  for  the  airborne 
arrivals  (arrival  fix  to  threshold),  arrival  ground  travel  (threshold  to 
gate)  and  departure  ground  travel  (gate  to  roll  including  gate  hold  time). 

The  tables  for  each  experiment  are  shown  in  appendix  A. 

The  summaries  of  the  experiments  were  used  to  calculate  the  total  delays  and 
travel  times  accumulated  during  each  hour  of  the  simulation.  These  accumulated 
values  formed  a  convenient  means  of  comparing  between  experiments  as  will  be 
seen  in  section  2.4. 

Tables  of  average  delays  are  also  included  in  section  2.4  as  another  aid  in 
comparing  between  experiments.  The  peak  hour  average  delay  shown  in  these 
tables  is  the  maximum  of  the  average  hourly  runway  delays  across  the  simulation 
time  period.  The  1100-1900  hours  average  delay  is  the  total  accumulated 
delay  across  the  experiment,  divided  by  the  number  of  aircraft  that  were  pro¬ 
cessed  across  the  experiment. 

The  results  of  the  simulation  model  runs  formed  the  basis  for  calculation 
of  the  annual  delays  for  the  airport.  Experiments  1  and  2  were  rerun  for  a 
time  period  of  0000  to  2400  to  serve  as  a  guide  for  calculating  the  total 
delays  for  an  average  day.  These  results  indicated  that  under  the  easterly 
configuration,  88.8  percent  of  the  daily  arrival  delays  are  88.0  percent 
of  the  daily  departure  delays  occurred  in  the  time  period  of  1200  to  1 900  hours. 
The  results  also  indicated  that  under  the  westerly  configuration,  87.8  percent 
of  the  daily  arrival  delays  and  89.6  percent  of  the  daily  departure  delays 
occurred  between  1200  to  1 900  hours. 

It  was  assumed  that  the  average  day  was  representative  of  1  month  of  activity 
which  comprised  about  8.5  percent  of  the  total  delays.  The  results  of  the 
simulation  experiments  whose  conditions  matched  those  required  for  the 
annual  delay  calcaultion  were  used  as  a  base  for  the  determination  of  total 
annual  delay  (additional  simulation  experiments  were  performed  to  develop  annual 
delay  estimates  for  the  1988  time  frame). 


2.4  COMPARISON  OF  EXPERIMENTAL  RESULTS 


The  comparison  of  experimental  results  was  directed  towards  satisfying  the 
objectives  of  this  effort  and  determining: 

1.  The  effect  of  demand  on  delay. 

2.  Peak  average  runway  delays  (airborne  arrival  and  departure  runway 
queue) . 

3.  Average  delays  over  the  simulation  time  period  (total  delays,  both  air¬ 
borne  and  ground). 

4.  Annual  delay  estimates. 

5.  The  percentage  reduction  in  delay,  travel  time,  and  estimated  annual 
delays  due  to  proposed  procedures,  hardware  improvement  options,  and  airport 
design  improvements  for  near-term  and  far-term  implementation. 

The  following  comparisons  were  made: 

1.  1978  baseline  versus  1 983  do-nothing  case. 

2.  1983  do-nothing  case  versus  1 983  separations  and  reliever  upgrading  with 
out  airfield  improvements. 

3.  1983  do-nothing  case  versus  1 983  separations  and  airfield  improvements 
without  reliever  upgrading. 

4.  1983  do-nothing  case  versus  1983  separations  and  airfield  improvements 
with  reliever  upgrading. 

5.  1983  separations  and  reliever  upgrading  without  airfield  improvements 
versus  1983  separations  and  airfield  improvements  without  reliever  upgrading. 

6.  1983  separations  and  reliever  upgrading  without  airfield  improvements 
versus  1983  separations  and  airfield  improvements  with  reliever  upgrading. 

7.  1983  separations  and  airfield  improvements  without  reliever  upgrading 
versus  1983  separations  and  airfield  improvements  with  reliever  upgrading. 

8.  Effect  of  runway  30. 

9.  Towing  versus  taxiing  between  maintenance  areas  and  gates. 


(Note:  The  1983  do-nothing  case  refers  to  1978  airport  operations  with  1983, 
full  G.A.  demand.) 


COMPARISON  OF  1978  BASELINE  WITH  1 983  DO-NOTHING  CASE 


The  basis  for  comparing  the  1978  baseline  with  the  1983  do-nothing  case  includes 
the  VFR1,  VFR2,  and  IFR1  weather  conditions  for  easterly  and  westerly  traffic 
flows.  These  configurations  represent  those  predominantly  exercised  during  the 
year  at  Miami  International  Airport. 

The  purpose  of  these  comparisons  is  to  study  the  effect  of  increased  1983  demand 
on  today's  airport  under  1978  ATC.  This  increased  demand  assumes  no  G.  A.  relo¬ 
cation  out  of  Miami  between  1978  and  1983. 


EXPERIMENTS 


CONFIGURATION 


#1 

and 

#7 

VFR1 

#2 

and 

#8 

VFR1 

ttk 

and 

IFR1 

#5 

and 

#39 

IFR1 

n 

and 

=*1= 

KjJ 

OO 

VFR2 

-  Easterly  Flow 

-  Westerly  Flow 

-  Easterly  Flow 

-  Westerly  Flow 

-  Westerly  Flow 


Figures  1  through  5  show  the  average  delays  and  travel  times  for  arrival  and 

departure  aircraft.  Table  3  gives  a  direct  comparison  of  the  experiments  showing 

the  total  delays  and  travel  times  that  accumulated  during  the  simulations. 

The  results  of  each  comparison  are  noted  on  the  table. 

Tables  k  and  5  show  the  peak  average  runway  delays,  the  average  total  delays  over 

the  simulation  time  period,  and  the  annual  delay  estimates  for  the  1978  baseline 
and  the  1 983  do-nothing  case. 


Legend 


5310^1  N  I  AYT3Q  TVAIb^y 


Comparison:  1978/1983  Demand 


Legend: 
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Figure  2  .  (continued) 
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Exp.  No. 


Comparison:  1978/1983  Demand 
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1200  13 


Exp.  No. 


Exp.  No 


Comparison:  1978/1983  Demand 


EXPERIMENT  ARRIVALS  DEPARTURES  TOTAL  _ TRAVEL  TIMES _ 

RUNWAY  TAXI  RUNWAY  RUNWAY  TAXI  RUNWAY  GATE  GROUND  ARRIVAL  ARRIVAL  DEPART.  TOTAL 

(AIR)  X-ING  X-ING  HOLD  DELAYS  AIR  GROUND  GROUND 


TABLE  4 


AVERAGE  DELAYS 


EXP 


DEMAND 


WEATHER 


IMPROVEMENTS 


ATC 


PEAK  HOUR 
AVERAGE  DELAY 
(MINUTES) 


ARR 


DEP 


1100-1900  HRS. 
AVERAGE  DELAY 
(MINUTES) 


ARR 


DEP 


I  OO'C.'jS 


MFftl-E 


fOon  e. 


"To£^ 


4^ 


2.S- 


^-7 


A  7 


3.1 


\|FRt-E 


Kon  ■£, 


Jld. 


n.  a 


7.9 


/T.Z 


VFRl-W 


fvlo^C 


To  s 


a.o 


gva 


/  7 


2./ 


8 


mi- 


V  fR\-v/ 


|vion 


Todays. 


/a.  a. 


f¥.H 


|oi«u  Si 


n1oa«_ 


"TodLA. 


6.o 


7.  S' 


¥. 2 


34 


|4S3J 


IfRl-E 


N)oaC 


To^O'^  3 


3a./ 


a  7,0 


S'*.* 


Todays 


£Ffcl-V 


Mon«- 


Toel« 


■x 


*r-7 


7.1 


3.) 


TJ 


34 


m3- 


rFR\-w 


TocSiaij  S 


31. C 


3/.  7 


¥7.7 


~Cbdo.v|S 


vfRi-w 


floa  C. 


"TodevH  S 


7? 


a.  7 


S',/ 


32 


m3J 


VFR2.-W 


NoV'C- 


\oeio  ‘1 ; 


S'4?.?' 


/g.y 


J7./ 


/9.f 


WEATHER; 


VPRl-  Celling  above  1500  ft.  and  visibility  over  5  mi. 

VFR2-  Celling  between  1000  ft.  and  1500  ft.  and  visibility 
between  3  and  5  mi. 

IFRl-  Celling  between  200  ft.  and  1000  ft.  and/or  visibility 
between  2400  ft.  RVR  and  3  ml. 

IFR2-  Celling  between  200  ft.  and  1000  ft.  and/or  visibility 
between  1800  ft.  RVR  and  2300  ft.  RVR. 


DEMAND:  1983*-  Full  G.A.  schedule  assumes  no  G.A.  relocation  out  of 

Miami  between  1978  and  1983.  • 

1983°-  Limited  G.A.  schedule  assumes  a  501  reduction  in  G.A. 
at  Miami  due  to  reliever  airport  upgrading. 

IMPROVEMENTS:  “improvement  items  1,  2,  3,  7,  9,  and  10  as  shown  in 
Miami  Data  Package  No.  6,  Attachment  B. 


®50X  reduction  in  G.A.  achieved  by  reliever  airport  upgrading. 

PAll  improvements  of  footnote  "e"  except  for  improvement  #10. 
(Aircraft  are  being  towed  instead  of  taxied  under  footnote  "p"). 
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TABLE  5 


ANNUAL  DELAY  ESTIMATES 
1978  BASELINE  vs .  1983  DO-NOTHING  CASE 


EXP. 

DEMAND 

IMPROVEMENT 

SEPARATION 

!  ANNUAL  DELAY  (hours) 

ARRIVAL 

DEPARTURE 

TOTAL 

1,2 

TODAYS 

NONE 

1978 

3.193 

5,791 

8,984 

7,34 

8,39 

19831 

NONE 

1978 

18,027 

34,940 

52,967 

ANNUAL  OPERATIONS 

TOTAL  X  1000 

"17/ 

4,5 

TODAYS 

NONE 

1978 

346.384 

7,34 

8,39 

19831 

NONE 

1978 

380.200 

AVERAGE  Afi 

rNUAL  DETAT 

irlantaa) 

ARRIVAL 

DEPARTURE 

TOTAL 

1,2 

4,5 

TODAYS 

NONE 

1978 

0.6 

1.0 

1.6 

7,34 

8,39 

19831 

NONE 

1978 

2.8 

5.5 

8.4 

DEMAND:  19831-  Full  G.A.  schedule  assumes  no  G.A.  relocation  out  of 
Miami  between  1978  and  1983. 

1983®-  Limited  G.A.  schedule  assumes  a  50X  reduction  in  G.A. 
at  Miami  due  to  reliever  airport  upgrading. 

IMPROVEMENTS:  improvement  items  1,  2,  3,  7,  9,  and  10  as  shown  in 
Miami  Data  Package  No.  6,  Attachment  B. 

8 5 OX  reduction  in  G.A.  achieved  by  reliever  airport  upgrading. 

PA11  Improvements  of  footnote  "e"  except  for  improvement  #10. 
(Aircraft  are  being  towed  instead  of  taxied  under  footnote  "p")* 
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COMPARISON  OF  1983  DO-NOTHING  CASE  WITH  1983  SEPARATIONS  AND  RELIEVER  UPGRAOING 
WITHOUT  AIRFIELD  IMPROVEMENTS . 


The  basis  for  comparing  the  1983  do-nothing  case  with  the  1 983  separations  and 
reliever  upgrading  without  airfield  improvements  includes  the  IFR1  and  VFR2 
weather  conditions  for  easterly  and  westerly  traffic  flows. 

The  purpose  of  these  comparisons  is  to  study  the  effect  of  a  limited  1983 
demand  on  today's  airport  under  1983  ATC.  The  1983  demand  is  limited  due 
to  a  50  percent  G.  A.  reduction  at  Miami  due  to  reliever  airport  upgrading. 


EXPERIMENTS 
#34  and  #9 
#38  and  #17 


CONFIGURATION 
IFR1  -  Easterly  Flow 
VFR2  -  Westerly  Flow 


Figures  6  and  7  show  the  average  delays  and  travel  times  for  arrival  and 
departure  aircraft.  Table  6  gives  a  direct  comparison  of  the  experiments 
showing  the  total  delays  and  travel  times  that  accumulated  during  the 
simulations. 

Table  7  shows  the  peak  average  runway  delays  and  the  average  total  delays 
per  aircraft  over  the  simulation  time  period. 


IFR1  East  Comparison 


:  1200  1500  MOO  1500  1600  1700  1800  1900 
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continued) 


Asterlck  (*)  denote*  Improved  experiments 


TABLE  7 


AVERAGE  DELAYS 


EXP 

DEMAND 

WEATHER 

IMPROVEMENTS 

ATC 

PEAK  HOUR 

AVERAGE  DELAY 
(MINUTES) 

1100-1900  HRS. 
AVERAGE  DELAY 
(MINUTES) 

ARR 

DEP 

ARR 

DEP 

34 

IS83-*- 

Xfttl-E 

[\loA 

BIBS 

3 £  ./ 

ar.o 

EBB 

IK] 

19  2  y" 

rF&i-t 

1983 

■SKI 

3.r 

38 

VFKZ.-W 

mm 

T9.  T 

/%H 

7(7./ 

/?./ 

17 

1983" 

VFfcl-W 

* 

BBS 

WEB 

HESS 

3.1 

WEATHER: 


VFRl-  Ceiling  above  1500  ft.  and  visibility  over  5  mi. 

VFR2-  Ceiling  between  1000  ft.  and  1500  ft.  and  visibility 
between  3  and  5  mi. 

IFRl-  Ceiling  between  200  ft.  and  1000  ft.  and/or  visibility 
between  2400  ft.  RVR  and  3  mi. 

IFR2-  Ceiling  between  200  ft.  and  1000  ft.  and/or  visibility 
between  1800  ft.  RVR  and  2300  ft.  RVR. 


DEMAND:  19831-  Full  G.A.  schedule  assumes  no  G.A.  relocation  out  of 
Miami  between  1978  and  1983.  • 

1983s-  Limited  G.A.  schedule  assumes  a  50Z  reduction  in  G.A. 
at  Miami  due  to  reliever  airport  upgrading. 


IMPROVEMENTS:  “improvement  Items  1,  2,  3,  7,.  9,  and  10  as  shown  in 
Miami  Data  Package  No.  6,  Attachment  B. 


®50Z  reduction  in  G.A.  achieved  by  reliever  airport  upgrading. 

PAll  improvements  of  footnote  "e"  except  for  improvement  #10. 
(Aircraft  are  being  towed  instead  of  taxied  under  footnote  "p") . 


The  basis  for  comparing  the  1983  do-nothing  case  with  the  1983  separations 
and  airfield  improvements  without  reliever  upgrading  includes  the  VFR1  and 
IFR1  weather  conditions  for  easterly  and  westerly  traffic  flows. 

The  purpose  of  these  comparisons  is  to  study  the  effect  of  a  full  1983  demand 
on  the  improved  airport  under  1983  ATC. 


EXPERIMENTS 
#7  and  #1  IB 
#8  and  #36 
#39  and  #15 


CONFIGURATION 
VFR1  -  Easterly  Flow 
VFR1  -  Westerly  Flow 
IFR1  -  Westerly  Flow 


Figures  8  through  10  show  the  average  delays  and  travel  times  for  arrival  and 
departure  aircraft.  Table  8  gives  a  direct  comparison  of  the  experiments 
showing  the  total  delays  and  travel  times  that  accumulated  during  the 
simulation. 


Tables  9  and  10  show  the  peak  average  runway  delays,  the  average  total 
delays  over  the  simulation  time  period,  and  the  annual  delay  estimates  for 
these  comparison  cases. 


VFR1  East  Comparison; 

All  Improvements  but  Reliever  Airport  Upgrading* 
with  1983  Demand 
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VFR1  West  Comparison  5 
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VFR1  West  Comparison! 


dure  10 


IFR1  West  Comparison; 

All  Improvements  but  Reliever  Airport  UparadinS? 
with  1983  Demand 
versus 

No  Improvements t  with  1983  Demand 
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IFR1  West  Comparison! 
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TABLE  9 


! - 

EXP 

DEMAND 

WEATHER 

IMPROVEMENTS 

ATC 

PEAK  HOUR 

AVERAGE  DELAY 
(MINUTES) 

1100-1900  HRS. 
AVERAGE  DELAY 
(MINUTES) 

ARR 

DEP 

ARR 

DEP 

7 

■EEEq 

lo  JLau  i 

/3,l 

/9.a 

7.9 

/r.  a 

mb 

■EHE3 

Vf£\-£ 

mi*- 

mi 

/O.Q 

/a./ 

■901 

warn 

VF£a-w 

NIoa 

VFfcl-W 

ms*- 

/Cl.  V 


*■3 


xF&\-W 

!S\ 

lc|E3JL 

XFftl-w/ 

mi*- 

WEATHER:  VFR1-  Ceiling  above  1500  ft.  and  visibility  over  5  mi. 

VFR2-  Ceiling  between  1000  ft.  and  1500  ft.  and  visibility 
between  3  and  5  mi. 

IFR1-  Ceiling  between  200  ft.  and  1000  ft.  and/or  visibility 
between  2400  ft.  RVR  and  3  mi. 

IFR2-  Ceiling  between  200  ft.  and  1000  ft.  and/or  visibility 
between  1800  ft.  RVR  and  2300  ft.  RVR. 

DEMAND:  1983^-  Full  G.A.  schedule  assumes  no  G.A.  relocation  out  of 
Miami  between  1978  and  1983.  • 

1983“-  Li®  .  schedule  assumes  a  50%  reduction  in  G.A. 

at  h—ml  due  to  reliever  airport  upgrading. 


IMPROVEMENTS: 


e Improvement  items  1,  2,  3,  7,  9,  and  10  as  shown  in 
Miami  Data  Package  No.  6,  Attachment  B. 

*50%  reduction  in  G.A.  achieved  by  reliever  airport  upgrading. 

PAll  improvements  of  footnote  "e"  except  for  improvement  #10. 
(Aircraft  are  being  towed  instead  of  taxied  under  footnote  np")  . 
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TABLE  10 

ANNUAL  DELAY  ESTIMATES 

1983  DO-NOTHING  vs.  1983  AIRPORT  WITHOUT  RELIEVER  UPGRADING  IN  1983 


ANNUAL  DELAY  (hours 


ARRIVAL  I  DEPARTURE  I  TOTAL 


IMPROVEMENT 

SEPARATION 

NONE 

1978 

1983* 

1983 

18.027 


9.502 


34 ,940 


17,991 


52.967 


27.493 


ANNUAL  OPERATIONS 


TOTAL  X  1000 


IfcVJ 


.i.'uMf 


ARRIVAL  I  DEPARTURE 


19831 

NONE 

1978 

19831 

1983* 

1983 

DEMAND;  1983*-  Full  G.A.  schedule  assumes  no  G.A.  relocation  out  of 
Miami  between  1978  and  1983. 

1983°-  Limited  G.A.  schedule  assumes  a  501  reduction  in  G.A. 
at  Miami  due  to  reliever  airport  upgrading. 

IMPROVEMENTS :  improvement  items  1,  2,  3,  7,  9,  and  10  as  shown  in 
Miami  Data  Package  No.  6,  Attachment  B. 

S50Z  reduction  in  G.A.  achieved  by  reliever  airport  upgrading. 

PA11  improvements  of  footnote  "e"  except  for  Improvement  #10. 
(Aircraft  are  being  towed  instead  of  taxied  under  footnote  "p") 


COMPARISON  OF  1983  DO-NOTHING  CASE  WITH  1983  SEPARATIONS  AND  AIRFIELD 
IMPROVEMENTS  WITH  RELIEVER  UPGRADING. 


The  basis  for  comparing  the  1 983  do-nothing  case  with  the  1983  separations 
and  airfield  improvements  with  reliever  upgrading  includes  the  VFR1,  VFR2, 
and  IFR1  weather  conditions  for  easterly  and  westerly  traffic  flow. 

The  purpose  of  these  comparisons  is  to  study  the  effect  of  a  limited  1983 
demand  on  the  improved  airport  under  1 98 3  ATC.  The  1983  demand  is  limited 
due  to  a  50  percent  G.  A.  reduction  at  Miami  due  to  reliever  airport 
upgrading. 


EXPERIMENTS 
#7  and  #l4AA 
#8  and  #37 
#34  and  #35A 
#39  and  #20N 
#38  and  #12 


CONFIGURATION 
VFR1  -  Easterly  Flow 
VFR1  -  Westerly  Flow 
IFR1  -  Easterly  Flow 
IFR1  -  Westerly  Flow 
VFR2  -  Westerly  FI'  ■ 


Figures  11  through  15  show  the  average  delays  and  travel  times  for  a.  val 
and  departure  aircraft.  Table  11  gives  a  direct  comparison  ol  the  experi' 
ments  showing  the  total  delays  and  travel  times  that  accumulated  during  the 
simulation. 


Tables  12  and  13  show  the  peak  average  runway  delays,  the  average  tJtal 
delays  over  the  simulation  time  period,  and  the  annual  delay  estimc'es 
for  these  comparison  cases. 
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Note;  Aaterlck  (*)  denote*  Improved  experiment* 


TABLE  12 


AVERAGE  DELAYS 


EXP 

DEMAND 

WEATHER 

IMPROVEMENTS 

ATC 

mmMmm 

w 

1100-1900  HRS. 
AVERAGE  DELAY 
(MINUTE?) 

ARR 

DEP 

ARR 

DEP 
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fOonC, 

ToelM  S 

/3.) 

/9.a 
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WEATHER:  VFR1-  Celling  above  1500  ft.  and  visibility  over  5  mi. 

VFR2-  Celling  between  1000  ft.  and  1500  ft',  and  visibility 
between  3  and  5  mi. 

IFR1-  Ceiling  between  200  ft.  and  1000  ft.  and/or  visibility 
between  2400  ft.  RVR  and  3  mi. 

IFR2-  Ceiling  between  200  ft.  and  1000  ft.  and/or  visibility 
between  1800  ft.  RVR  and  2300  ft.  RVR. 

DEMAND:  19831-  Full  G.A.  schedule  assumes  no  G.A.  relocation  out  of 
Miami  between  1978  and  1983. 

1983m-  Limited  G.A.  schedule  assumes  a  50%  reduction  in  G.A. 
at  Miami  due  to  reliever  airport  upgrading. 

IMPROVEMENTS:  •improvement  items  1,  2,  3,  7,  9,  and  10  as  shown  in 
Miami  Data  Package  No.  6,  Attachment  B. 

*50%  reduction  in  G.A.  achieved  by  reliever  airport  upgrading. 

PA11  improvements  of  footnote  "e"  except  for  Improvement  #10. 
(Aircraft  are  being  towed  instead  of  taxied  under  footnote  "p"). 


TABLE  13 


ANNUAL  DELAY  ESTIMATES 

1983  DO-NOTHING  vs.  1983  AIRPORT  WITH  RELIEVER  UPGRADING  IN  1983 


EXP. 

DEMAND 

IMPROVEMENT 

SEPARATION 

I  ANNUAL  DELAY  (hours)  ■  \ 

ARRIVAL 

DEPARTURE 

TOTAL 

7,34 

8.39 

1983* 

NONE 

1978 

18.027 

34.940 

52.967 

14AA , 37 
20N.35A 

m 

1983 

1983e,S 

1983 

2.873 

9,632 

12,505 

ANNUAL  OPERATIONS 

TOTAL  X  1000 

7,34 

8,39 

19831 

NONE 

1978 

380.200 

14AA.37 

20N.35A 

1983m 

1983* ’8 

1983 

340.200 

AVERAGE  AM 

INUAT.  nr.TAY 

■iititii) 

ARRIVAL 

DEPARTURE 

TOTAL 

7,34 

8,39 

19831 

NONE 

1978 

2.8 

5.5 

8.4 

14AA.37 

20N.35A 

in 

1983 

e.g 

1983 

1983 

0.5 

1.7 

2.2 

DEMAND:  1983*-  Full  G.A.  schedule  assumes  no  G. A.  relocation  out  of 
Miami  between  1978  and  1983. 

1983m-  Limited  G.A.  schedule  assumes  a  SOI  reduction  in  G.A. 
at  Miami  due  to  reliever  airport  upgrading. 

IMPROVEMENTS :  improvement  items  1,  2,  3,  7,  9,  and  10  as  shown  in 
Miami  Data  Package  No.  6,  Attachment  B. 

&501  reduction  in  G.A.  achieved  by  reliever  airport  upgrading. 

PA11  Improvements  of  footnote  "en  except  for  improvement  #10. 
(Aircraft  are  being  towed  Instead  of  taxied  under  footnote  Hp")> 


70 


COMPARISON  OF  1983  SEPARATIONS  AND  RELIEVER  UPGRADING  WITHOUT  AIRFIELD 
IMPROVEMENTS  WITH  1983  SEPARATIONS  AND  AIRFIELD  IMPROVEMENTS  WITHOUT 
RELIEVER  UPGRADING. 


The  basis  for  comparing  the  1983  separations  and  reliever  upgrading  without 
airfield  improvements  case  with  the  1 983  separations  and  airfield  improve¬ 
ments  without  reliever  upgrading  case  includes  the  VFR1  weather  condition 
under  easterly  traffic  flow. 

This  comparison  shows  the  relationship  between  using  a  limited  1983  demand 
on  today's  airport  under  1 983  ATC  as  opposed  to  using  a  full  1983  demand  on 
the  improved  airport  under  1 98 3  ATC. 


EXPERIMENTS  CONFIGURATION 

#1 1A  and  #118  VFR1  -  Easterly  Flow 

Figure  16  shows  the  average  delays  and  travel  times  for  arrival  and 
departure  aircraft.  Table  14  gives  a  direct  comparison  of  the  experiments 
showing  the  total  delays  and  travel  times  athat  accumulated  during  the 
simulations. 


Table  15  shows  the  peak  average  runway  delays,  and  the  average  total  delays 
over  the  simulation  time  period. 
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VFR1  East  Comparison? 

No  Improvements  but  Reliever  Airport  (JpdradinS  and 
the  1983  ATC  System  Scenario*  with  1983  Demand 


TABLE  15 


AVERAGE  DELAYS 


EXP 

DEMAND 

WEATHER 

IMPROVEMENTS 

ATC 

PEAK  HOUR 

AVERAGE  DELAY 
(MINUTES) 

1100-1900  HRS. 
AVERAGE  DELAY 
(MINUTES) 

ARR 

DEP 

ARR 

DEP 

IIA 

ms*1 

V 

a.? 

/o.r 

/.  % 

7.3 

ne. 

im*- 

vfai-e 

/o.e 

/a./ 

7.  € 

WEATHER: 


VFRl-  Celling  above  1500  ft.  and  visibility  over  5  mi. 

VFR2-  Ceiling  between  1000  ft.  and  1500  ft.  and  visibility 
between  3  and  5  mi. 

IFRl-  Ceiling  between  200  ft.  and  1000  ft.  and/or  visibility 
between  2400  ft.  RVR  and  3  mi. 

IPR2-  Celling  between  200  ft.  and  1000  ft.  and/or  visibility 
between  1800  ft.  RVR  and  2300  ft.  RVR. 


DEMAND:  1983^-  Full  G.A.  schedule  assumes  no  G.A.  relocation  out  of 
Miami  between  1978  and  1983.  • 

1983m-  Limited  G.A.  schedule  assumes  a  50TL  reduction  in  G.A. 
at  Miami  due  to  reliever  airport  upgrading. 


IMPROVEMENTS:  *Improvement  items  1,  2,  3,  7,.  9,  and  10  as  shown  in 
Miami  Data  Package  No.  6,  Attachment  B. 


850%  reduction  in  G.A.  achieved  by  reliever  airport  upgrading. 


PAll  improvements  of  footnote  "e”  except  for  improvement  #10. 
(Aircraft  are  being  towed  instead  of  taxied  under  footnote  "p”)  . 


COMPARISON  OF  1983  SEPARATIONS  AND  RELIEVER  UPGRADING  WITHOUT  AIRFIELD 
IMPROVEMENTS  WITH  1983  SEPARATIONS  AND  AIRFIELD  IMPROVEMENTS  WITH 
RELIEVER  UPGRADING. 

The  basis  for  comparing  the  1983  separations  and  reliever  upgrading  without 
airfield  improvements  with  the  1983  separations  and  airfield  improvements 
with  reliever  upgrading  includes  the  IFR1,  IFR2,  and  VFR2  weather  conditions 


under  easterly  and  westerly  traffic  flow. 

The  purpose  of  this  comparison  is  to  study  the 
under  limited,  1983  demand  and  1 98 3  ATC. 

effect  of  the  improved  airport 

EXPERIMENTS 

CONFIGURATION 

#9  and  #35A 

IFR!  -  Easterly  Flow 

#10  and  #2 IN 

IFR2  -  Easterly  Flow 

#17  and  #12 

VFR2  -  WEsterly  Flow 

Figures  17  thru  19  show  the  average  delays  and  travel  times  for  the  comparison 
experiments.  The  results  of  the  experiments  are  shown  in  table  ?6. 

Table  17  shows  the  peak  average  runway  delays  and  the  average  total  delays 
over  the  simulation  time  period. 
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Figure 


No  Improvements  but  Reliever  Airport  Uperadine  and 
the  1983  AT C  Sastem  Scenario*  with  1983  Demand 
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Note:  Aaterlck  (*)  denotea  Improved  experlmenta. 


TABLE  17 


AVERAGE  DELAYS 


EXP 

DEMAND 

WEATHER 

IMPROVEMENTS 

" 

ATC 

PEAK  HOUR 
AVERAGE  DELAY 
(MINUTES) 

1100-1900  HRS. 
AVERAGE  DELAY 
(MINUTES) 

ARR 

DEP 

ARR 

DEP 

1 

ms"' 

LH  l-£ 

mi 

aa.r 

3.<r 

/t.7 

3SA 

XFftl-E 

mi 

m.  ? 

7  .  Cn 

fr.6 

lo 

mi” 

XFfU-E 

t*.s~ 

39.9 

7,3.  a 

mi” 

mi 

/a.  3 

/o.o 

9.9 

&  ,3 

n 

mi” 

VFR2--W 

* 

mi 

7,  a 

/O.  1 

3.1 

&  •  9 

12. 

mi” 

VF/22 .-w 

3.9 

9.6 

1  -r 

3.1 

WEATHER:  VFR1-  Celling  above  1500  ft.  and  visibility  over  5  mi. 

VFR2-  Ceiling  between  1000  ft.  and  1500  ft.  and  visibility 
between  3  and  5  mi . 

IFR1-  Ceiling  between  200  ft.  and  1000  ft.  and/or  visibility 
between  2400  ft.  RVR  and  3  mi. 

IFR2-  Ceiling  between  200  ft.  and  1000  ft.  and/or  visibility 
between  1800  ft.  RVR  and  2300  ft.  RVR. 

DEMAND:  19831-  Full  G.A.  schedule  assumes  no  G.A.  relocation  out  of 

Miami  between  1978  and  1983.  • 

1983°-  Limited  G.A.  schedule  assumes  a  50X  reduction  in  G.A. 
at  Miami  due  to  reliever  airport  upgrading. 

IMPROVEMENTS:  ®Improvement  items  1,  2,  3,  7,  9,  and  10  as  shown  in 
Miami  Data  Package  No.  6,  Attachment  B. 

850%  reduction  in  G.A.  achieved  by  reliever  airport  upgrading. 

PAll  improvements  of  footnote  "e"  except  for  improvement  #10. 
(Aircraft  are  being  towed  Instead  of  taxied  under  footnote  "p")> 


COMPARISON  OF  1983  SEPARATIONS  AND  AIRFIELD  IMPROVEMENTS  WITHOUT  RELIEVER 
UPGRADING  WITH  1983  SEPARATIONS  AND  AIRFIELD  IMPROVEMENTS  WITH  RELIEVER 
UPGRADING. 


The  basis  for  comparing  the  1983  separations  and  airfield  improvements  without 
reliever  upgrading  with  the  1983  separations  and  airfield  improvements  with 
reliever  upgrading  includes  the  VFR1  and  IFR1  weather  conditions  under  easterly 
and  westerly  traffic  flow. 

The  purpose  of  this  comparison  is  to  study  the  effect  of  limited  1983  demand 
on  the  improved  airport  under  1983  ATC.  The  limited  1983  demand  assumes  a 
50  percent  reduction  in  G.A.  traffic  at  Miami  due  to  reliever  airport  upgrading. 


EXPERIMENTS 
#1  IB  and  14AA 
#36  and  #37 
#15  and  #20N 


CONFIGURATION 
VFR1  -  Easterly  Flow 
VFR1  -  Westerly  Flow 
IFR1  -  Westerly  Flow 


Figures  20  through  22  show  the  average  delays  and  travel  times  for  arrival 
and  departure  aircraft.  Table  18  gives  a  direct  comparison  of  the  experiments 
showing  the  total  delays  and  travel  times  accumulated  during  the  simulation. 
The  results  of  each  comparison  is  noted  on  the  table. 


The  effect  of  the  reliever  upgrading  on  the  peak  average  runway  delays  and  the 
average  total  delays  are  shown  in  table  19.  The  annual  delay  estimates  for 
these  comparison  cases  are  shown  in  table  20. 
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( continue 


West  Comparison  * 

Improvements t  with  1983  Demand 
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COMPARISON  OF  EXPERIMENTS 


TABLE  19 


AVERAGE  DELAYS 


EXP 

DEMAND 

WEATHER 

IMPROVEMENTS 

ATC 

PEAK  HOUR 

AVERAGE  DELAY 
(MINUTES) 

1100-1900  HRS. 
AVERAGE  DELAY 
(MINUTES) 

ARR 

DEP 

ARR 

DEP 

we> 

1733-*- 

\f£Rl-£ 

17?  3 

KERB 

D9 

m?>m 

VFfc\-£ 

|923e^V 

1723 

3. 6 

r./ 

/•* 

r.  a 

3  to 

m 3-*- 

N/FRl-W 

mi* 

1783 

^ .  9 

17,1 

3.  a 

37 

ms" 

VF&I-W 

mi*** 

1723 

a, 3 

/.  £ 

3-V 

If 

m3-<- 

XFft  l-W 

|<?83e 

1783 

6*  0 

'2.7 

3. 

/<r.  s 

J.0S J 

ms"' 

XFft\-W 

172  3e'V 

1723 

3.r 

7.7 

a.r 

/o.r 

WEATHER: 


VFR1-  Ceiling  above  1500  ft.  and  visibility  over  5  mi. 

VFR2-  Ceiling  between  1000  ft.  and  1500  ft.  and  visibility 
between  3  and  5  mi. 

IFR1-  Ceiling  between  200  ft.  and  1000  ft.  and/or  visibility 
between  2400  ft.  RVR  and  3  mi. 

IFR2-  Ceiling  between  200  ft.  and  1000  ft.  and/or  visibility 
between  1800  ft.  RVR  and  2300  ft.  RVR. 


DEMAND:  19831-  Full  G.A.  schedule  assumes  no  G.A.  relocation  out  of 
Miami  between  1978  and  1983.  ■ 

1983®-  Limited  G.A.  schedule  assumes  a  50%  reduction  in  G.A. 
at  Miami  due  to  reliever  airport  upgrading. 


IMPROVEMENTS:  ®Improvement  items  1,  2,  3,  7,  .  9,  and  10  as  shown  in 
Miami  Data  Package  No.  6,  Attachment  B. 


850%  reduction  in  C.A.  achieved  by  reliever  airport  upgrading. 

PA11  improvements  of  footnote  except  for  improvement  #10. 
(Aircraft  are  being  towed  Instead  of  taxied  under  footnote  "p")- 
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TABLE  20 


ANNUAL  DELAY  ESTIMATES 


1983  AIRPORT  WITHOUT  RELIEVER  UPGRADING  IN  1983  vs. 
1983  AIRPORT  WITH  RELIEVER  UPGRADING  IN  1983 _ 


EXP. 

DEMAND 

IMPROVEMENT 

SEPARATION 

ANNUAL  DELAY  (hours) 

ARRIVAL 

DEPARTURE 

TOTAL 

11B, 

35.1! 

19331 

1983* 

1983 

9,502 

17,991 

27  ,493 

14AA, 

37,201 

1983m 

1983C’8 

1983 

2,873 

9,632 

12,505 

ANNUAL  OPERATIONS 

H  TOTAL  X  1000 

UB, 

35.15 

19831 

1983* 

1983 

380.200 

14AA, 
37  .201 

1983™ 

19836’8 

1983 

340.200 

AVERAGE  AJ 

rNUAL  DETAY  (i 

niautea) 

ARRIVAL 

DEPARTURE 

TOTAL 

11B, 

35,15 

1983* 

1983* 

1983 

1.5 

2.8 

4.3 

14AA, 

37.20 

1  1983“ 

1983*’8 

1983 

0.5 

1.7 

2.2 

DEMAND:  1983*“  Full  G.A.  schedule  assumes  no  G.A.  relocation  out  of 

Miami  between  1978  and  1983. 

1983m-  Limited  G.A.  schedule  assumes  a  50X  reduction  in  G.A. 
at  Miami  due  to  reliever  airport  upgrading. 

IMPROVEMENTS:  improvement  items  1,  2,  3,  7,  9,  and  10  as  shown  in 

Miami  Data  Package  No.  6,  Attachment  B. 

*50X  reduction  in  G.A.  achieved  by  reliever  airport  upgrading. 

PA11  improvements  of  footnote  "e"  except  for  improvement  #10. 
(Aircraft  arm  being  towed  instead  of  taxied  under  footnote  "p") 


EFFECT  ON  RUNWAY  30. 


The  basis  for  comparing  the  effect  of  runway  30  includes  the  VFR1  weather 
condition  under  westerly  traffic  flow. 

The  purpose  of  this  comparison  is  to  study  the  effect  of  closing  runway  30 
to  arrival  and  departure  operations  under  VFR1  westerly  flow. 


EXPERIMENTS  CONFIGURATION 

MO  and  #8  VFR1  -  Westerly  Flow 


Figure  23  shows  the  average  delays  and  travel  times  for  the  comparison 
experiments.  Table  21  gives  a  direct  comparison  of  the  experiments 
showing  the  total  delays  and  travel  times  that  accumulated  during  the 
simulations. 

The  effect  of  using  runway  30  on  che  peak  average  runway  delays  and  the  aver¬ 
age  total  delay  per  aircraft  is  shown  in  table  22. 


VFR1  West  Comparison 


UFR1  West  Comparison; 

Runwaa  30  Closed  with  Today's  Airport  and  1983  Demand 
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Asterick  (*)  denotes  improved  experiments 
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TABLE  22 

AVERAGE  DELAYS 


EXP 

DEMAND 

WEATHER 

IMPROVEMENTS 

ATC 

PEAK  HOUR 
AVERAGE  DELAY 
(MINUTES) 

1100-1900  HRS. 
AVERAGE  DELAY 
(MINUTES) 

ARK 

DEP 

ARR 

DEP 

4o 

■Erna 

VFfcl-W 

Norvc 

jg-ftli 

63.3 

30.  c, 

2 

VF&I-*/ 

hi 

/£  . 

M3EH 

_  . 

WEATHER:  VFR1-  Celling  above  1500  ft.  and  visibility  over  5  mi. 

VFR2-  Ceiling  between  1000  ft.  and  1500  ft.  and  visibility 
between  3  and  5  mi. 

IFR1-  Ceiling  between  2100  ft.  and  1000  ft.  and/or  visibility 
between  2400  ft.  RVR  and  3  mi. 

IFR2-  Ceiling  between  200  ft.  and  1000  ft.  and/or  visibility 
between  1800  ft.  RVR  and  2300  ft.  RVR. 

DEMAND:  19831-  Full  C.A.  schedule  assumes  no  G.A.  relocation  out  of 
Miami  between  1978  and  1983.  • 

1983m-  Limited  G.A.  schedule  assumes  a  50X  reduction  in  G.A. 
at  Miami  due  to  reliever  airport  upgrading. 

IMPROVEMENTS:  ^Improvement  items  1,  2,  3,  7,  9,  and  10  as  shown  in 
Miami  Data  Package  No.  6,  Attachment  B. 

*50Z  reduction  in  G.A,  achieved  by  reliever  airport  upgrading. 

PAll  improvements  of  footnote  "e"  except  for  improvement  #10. 

(Aircraft  are  being  towed  instead  of  taxied  under  footnote  "pH)» 
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COMPARISON  OF  TOWING  VERSUS  TAXI  INC  BETWEEN  MAINTENANCE  AREAS  AND  GATES. 


The  basis  for  comparing  towing  versus  taxiing  between  aircraft  maintenance 
areas  and  gates  includes  the  VFR2  weather  conditions  under  westerly  traffic 
flow. 

The  purpose  of  this  comparison  is  to  study  the  effect  of  taxiing  aircraft 
under  their  own  power  between  their  maintenance  areas  and  gates  as  opposed 
to  having  them  externally  towed. 


EXPERIMENTS  CONFIGURATION 

#12A  and  #12  VFR2  -  Westerly  Flow 


Figure  24  shows  the  average  delays  and  travel  times  for  the  comparison 
experiments.  Table  23  shows  the  total  delays  and  travel  times  accumulated 
during  the  simulations. 

The  effect  of  towing  versus  taxiing  on  the  peak  average  runway  delays  and 
the  average  total  delays  is  shown  in  table  24. 
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EXP 

DEMAND 

WEATHER 

IMPROVEMENTS 

ATC 

PEAK  HOUR 

AVERAGE  DELAY 
(MINUTES) 

1100-1900  HRS. 
AVERAGE  DELAY 
(MINUTES) 

ARR 

DEP 

ARR 

DEP 

UK 

|ei8^,v' 

njFRI-W 

|<?83  P,V 

m3 

REI 

m n 

/.  e 

3.  7 

ma 

|c123w' 

Vffc2.-W 

\meJ°r 

wxnnm 

/■  <T 

3.1 

WEATHER;  VFRl-  Ceiling  above  1500  ft.  and  visibility  over  5  mi. 

VFR2-  Ceiling  between  1000  ft.  and  1500  ft.  and  visibility 
between  3  and  5  mi. 

IFRl-  Celling  between  200  ft.  and  1000  ft.  and/or  visibility 
between  2400  ft.  RVR  and  3  mi. 

IFR2-  Celling  between  200  ft.  and  1000  ft.  and/or  visibility 
between  1800  ft.  RVR  and  2300  ft.  RVR. 


DEMAND:  19831-  Full  G.A.  schedule  assumes  no  G.A.  relocation  out  of 

Miami  between  1978  and  1983.  • 

1983®-  Limited  G.A.  schedule  assumes  a  50Z  reduction  in  G.A. 
at  Miami  due  to  reliever  airport  upgrading. 

IMPROVEMENTS;  ^Improvement  items  1,  2,  3,  7,. 9,  and  10  as  shown  in 
Miami  Data  Package  No.  6,  Attachment  B. 

&50Z  reduction  in  G.A.  achieved  by  reliever  airport  upgrading. 


PAll  improvements  of  footnote  "e"  except  for  improvement  #10. 
(Aircraft  are  being  towed  instead  of  taxied  under  footnote  "p") 
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2.5  ANALYSIS  OF  RESULTS  (INTERPRETATION). 


The  results  of  the  experiments  performed  under  the  delay  studies  of  the 
Miami  International  Airport  Task  Forre  have  demonstrated  the  relationship 
of  air  traffic  demand  and  delay,  and  identified  the  delay  reduction  benefits 
of  various  near-term  and  far-term  improvements. 

Several  performance  measures  have  been  introduced  to  indicate  the  changes 
which  occur  as  improvements  are  introduced  into  the  air  traffic  control 
scenario,  the  airport  design  and  the  demand.  These  measures  include  the 
peak  hour  average  delays  (runway  delays),  the  1  100-1 900  hour  average 
delays  (total  delays),  and  the  total ,  accumulated  delays  and  travel  times 
during  a  simulation  time  period.  They  are  calculated  under  different  estimates 
of  air  traffic  demand  and  operating  conditions. 

Table  25  presents  a  summary  of  the  annual  delay  estimates  for  the  various 
demands,  the  improvements  and  the  ATC  system  scenarios.  The  results  are  plotted 
in  figures  25  through  30  to  illustrate  both  present  and  future  operating 
conditions  at  the  airport.  Selected  data  points  have  been  connected  to  emphasize 
the  effect  of  various  demand/ improvement/ATC  system  scenario  options. 
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APPENDIX  A 


Computer  Output  of  Experimental  Results 


i  S)  N  "*  -*)  *5  P*  O'  n 

j  23  33  rs  ms  c?.  >0  *o  tr  >  >rr  roN>  m  h-o  vc 

_J  <1  LL  . . .  *  * 

<ij  Lu  j  “i  f  **)  p-j  m  n  cm 

I-  UJ  w  LJ 

O  w  « 

—  rs^  rs  o  o  !_u 

•  m  O'  O  O  -4  0*  O  C  i  CD 

. *  »2C 

mfirmw«!*io4ic 
cd  -U 

CD  D  J-M,3  0RfH  0  'OO 

ca«  •  . . 

Cd  -J  c-4  '-i  *-*  rj  cm «-»  o 

<t  U i 

•o.M'O  -oroH  o  a 

i  o*  "O  'O  ui  cm  co  o-  o 


>  o  o  w  cm  o  >  o 


wa3>com'0oo 

H  H  H  C4  Hrlrt  O 


o  o  o  o 
□  *  .  .  * 
;  2  o  ©  © 

:  u 


O  c  o  ©  o 
o  o  o  o  o 


o  o  o 

Q  •  •  • 

I  Z  CD  rs  rs 

I  <x  m  *r 

£ 

m  pm  0^ 


o  o  o  o  o  o 
rs  rs  oomo* 


ooooooooo 

ooooooooo 

ooooo  o  o  ©  o 
ooooooooo 

ooooooooo 
pm  ^  03  ^  m  n.^  ro  cm 


ooooooooo 

♦  •  •  *  *  •  •  *  *05 

_j  <r  m  os  rs  in  <r  ;>  cm  tn  >- 

o  ^  r*  ^  r  i  -«  cm  *■«  pi  <e 

OfJOOOvW'OOOW 


h  t<)  «r  h  n  n  ^  n  o 
)  o 


'HO*MrNrgrs<r^o 
i  :-j  mo  nn  <r  h  n 

ooooooooo 

ooooooooo 

ooooooooo 

ooooooooo 

/•J^rr^oco.^nwc 

:«wr3nw  *  ^  •  o 

;  *h 

o  yjsr  rt  in  **  tn  * 

— J  CM  CM  CM  ^  CM  ^  ^  CM 

;  0 


it 

u. 

>- 

•  •  • 

•  « 

•  •  • 

• 

o 

V 

• 

•  • 

cn 

3 

Cd  in  ^ 

rs  o 

h  03  O'  f  j 

3  2 

rm  n  n  CM  PI  ^ 

o 

UJ 

UJ 

QC 

O'  ^  CM 

V-i  4-» 

UJ 

Cd  O' 

H- 

CD 

CD 

3 

« 

<r 

O 

Cd 

0 

9 

9 

<r  <r 

o  o  o 

O  Cd 

id 

Ui 

•  •  • 

•  • 

•  •  • 

• 

UJ 

^  m  o  n  o 

^  o 

o 

U. 

H  H 

m  n 

o  o  o 

O  D 

X 

* 

h 

<r 

| 

1 

<x 

<x  z 

o 

l 

O 

h-  M 

DC 

ooo  o  oo 

0 

0 

0 

O 

o 

0 

0 

0 

0 

0 

0 

o  o 

UJ 

1 

2  •  •  • 

•  * 

•  •  • 

• 

>  cn 

• 

*  • 

o. 

UJ 

«  mj  rs 

>c  © 

rs  -d*  t-i 

o 

3  Cd 

o  o 

X 

Ci 

£  m-  m*  m 

«r  m 

<r  pj  rn 

cd  u 

Ui 

t<o 

M)  *■ 

o  o  o 

o 

PS 

hOWMO'C 

*0  o 

K 

h- 

*  •  • 

•  • 

•  •  • 

• 

i- 

* 

•  ••••• 

cc 

o 

^  in 

CM  *■« 

(S  <T 

o 

o 

o 

o 

1- 

T  T  M 

T  ■<• 

<r  w  ro 

K 

u. 

Cd 

o  o  o 

O  O 

o  o  o 

c 

o 

0 

0 

0 

0 

0 

0 

o  o 

'Si  >- 

•  •  • 

•  * 

•  •  • 

• 

cn 

>• 

• 

•  « 

<r 

-13 

o  o  o 

0 

0 

0 

0 

0 

o 

-J  3 

0 

0 

0 

0 

0 

0 

0 

o  o 

<X  Cd 

<r 

Cd 

* 

o 

o 

Cd 

•H 

o  o  o 

OO 

o  o  o 

o 

HH 

o 

0 

0 

0 

0 

0 

0 

0 

0 

UJ 

Cd  v 

•  •  • 

•  * 

•  •  • 

♦ 

Cd 

'W 

• 

■  .  m 

K 

Cd  3 

0 

0 

0 

oo 

o  o  o 

o 

Cd 

3 

0 

0 

0 

0 

0 

0 

0 

0 

0 

Z 

<i  Cd 

« 

Cd 

w 

OO  o 

0 

0 

o  o  o 

o 

o 

z 

0 

0 

0 

E 

0 

o  o 

*-4 

> 

n  .  .  . 

•  • 

•  •  • 

• 

>  PM 

• 

£ 

3 

»H  O  O 

0 

0 

ono 

o 

3  HO 

z 

0 

0 

0 

0 

0 

0 

<r 

Od 

Cd 

»-» 

X 

5 

5 

0 

O'  *■« 

o  o  o 

o 

in 

n  +  cm  o  .h 

rs  o 

>- 

-J  •  •  • 

•  • 

*  •  • 

• 

>-  -i 

« 

3 

o*  w  cm  r  j 

>  *i 

in  m  co 

o 

3  > 

n  h  h  rv  n 

o 

Cd 

PM  CM  CM 

«  CM 

CM  ^ 

a 

o*  -*  © 

rs  n 

o  o  o 

o 

0 

2 

4 

0 

6 

0 

0 

o 

> 

fl£  •  ♦  • 

•  • 

•  •  • 

• 

>-  z 

• 

3 

o*  pm  in  cm 

CM  © 

Pi  'O  ro 

o 

3  > 

w  H  H  M  O 

o 

Od 

P  I  CM  ^ 

CM*« 

PM  ^ 

ad 

ooooooooo 

ooooooooo 

CMM^«SJfs©00 

Ui  HH  H  H«  H  CM 

X  I  I  I  I  I  I  »  I  1 

*-*  ooooooooo 

h-  ooooooooo 

~«cM'*3*,iO'Cfscoo 


0000000.0  0 
ooooooooo 

£  111111(11 

>-»  OOOOOOOOO 

K  ooooooooo 

^Mntyi-oNaj. 


EXPERIMENT  2  RESULTS 


a  cm  •*  03  rv  m  pi  is  &  35 

. . 

.tli  □  ^  "O  N  CD  i's  Ci  3  u”3  *T 

r-CC  ^  _J 

<T  <E 

a  £ 


>-  >•  ^  <r  -o  ro  3  'O  a  cm  o 

c  u_  . . 

j  ai  j  r  i  »r  o  <r  i>  ^  ,*n  h 

iii  a  uj 


IlU>NN'ON>l>P<in 

Cnr-OrN'0*-tU‘J^3<»r>Ci: 

[  cu  . . . *  *  *z 

;CCQ^^M  TC; 


oiiiT'aN^>'0'C<ro 
v-  cn  *h  m  in  S3  m  in  a  rv  © 
m«*«****»* 
XCC01M)*0>M0N0 


r>  yMiiviiio^ocso 

<ICiC  . . 

ro  uo  r>  o 

•c  Ui 


ro  rs  o  cm  ri  tn  uo  o  o 


M  l  h  h  «  n  »r  h  o 
I  1  11 


00000^*000 

:  o  o  o  *0  *  00 

1 

O*  S3  M  fO  «C  ^  O*  N 

I  'Hi  n  H  PI 


CO 

Cu 

Ui 

cn 

=> 

A 

00 

II 

w 

a 

« 

H 

u.  cn 

eo 

Z  UJ 

0  i- 

H 

u  <r 
as 

z 

s 

. « 
is  3 
0  0 

M 

« 

a  u. 

ui 

CD 

Os 

V? 

UJ  UJ 
»-  CD 

OOOOOOOOO 

IZ3Psrs*v?SOOj*3CS 

3: 

Nnononnoo 

i  ut  'O  *o  cd  ui  rs  <r  'O  t> 

*+  n  <r  n  cm  n  <r  ro 
OOOOOOOOO 

!  000000000  i 

OOOOOOOOO  I 

•  ••••••••  I 

t  OOOOOOOOO 
OOOOOOOOO 

raooooooooo 
:  n 

000  0  0  sj  sr  o  o 

•_!•••  ••••••U3 

i  Nin  n  >c  «  m  c  ri  n  n  >- 

:  cm  cm  *■«  *-1  ••«  cm  •-*  ^ 

-i 

NWOflfflO'HOOLJ 

•  QC  •  ••••••••  A 

iNOO*onnN«n-« 

:  m  h  c\j  n  h  cm  cm  ci  ui 
CD 
<t 

OOOn^OHOOCC 

•  ••••••••UJ 

oo^v^nvo  05 

•  111  « 


•h  O  wOOOOOO 

Li  n  ro  h  <r  o  n  ri  cm 

**C1  nv  CM  l\  \n  CM 

00  0000000 
00  0000000 

OOOOOOOOO 

00  0000000 
OOOOOOOOO 

•  00  0000000 

N  O'  fi  c  i  n  *r  cd  cm 
•  •  •*••••• 
*H  n  r(  H  H  H 


*•<«•  h  o  *Mf  O  n  O 


0000000000 

ClMDiiTMCNN'OCDH 

1 1  ^  *r  n  ^  m  ^  fin 

ooointOHOo 

>co^cnn^o(n*H 
^  ^  n  n  ^  t  «  r  1 

OOOOOOOOO 

OOOOOOOOO 


00  0000000 

>■  (fl  •  •  ••••••• 

3  it:  o  o  o  0000 

OS  U 

oci  m  m*  sj  o  o*  rs  o 

u*  •*••••••• 

a  •h  -i  •*  •*  cm  in  cm  o 

h- 

•OO  OOOOOOO 

l>  •  . . . 

13  OOOOOOOOO 


OOOOOO  0*0  o 

OOOOOOOOO 


00  OOOOOOO 
00  OOOOOOO 


OOOOOOOOO 
v  o  ••••••••• 

3POOOOOOOOOO 

ce 

*1000000000 

V  Ps  ••*••••«• 

a^omwrtsn^wo^ 

OC  CM  CM  H  H  H  H  *4 

acooobi^owoo 

>»  IS  ••••••••« 

3N»nnrtQion»o 

CC  C*  CM  CM  CM  CM  PI  CM 


OOOOOOOOO 

tnooooooooo 
jMn  Nncooooo 


irins  *ofMV7o*m^9 
s»*  •••  •••« 
CM  CM  •■*  cm  ro  S3  ro  ••  o 


OOOOOOOOO 

OOOOOOOOO 

Nrt^b1*<JPvQ>0 

uj 

x  1  1  1  1  1  1  t  :  1 

-*  OOOOOOOOO 
»-  OOOOOOOOO 
CM  rt  IT)  S3  N  3  > 


00  OOOOOOO 
00  OOOOOOO 
tt  rO  ^  111  N  O  >  O 
Uj 

X  l  I  I  l  I  1  I  I  I 
►*  OOOOOOOOO 

>-  OOOOOOOOO 

^ClMTin-O.NOOD- 


EXPERIMENT  5  RESULTS 


Q  0'©-i'«Q^©D'OCI 
H-  j  n  w  <r  in  <r  rs  in  m 


-J  Ui  O  If)  ©  ® 

Ul  >-  2 

>  <1 

<1  CD 

CC 


© 


i  O  "0  *o  m  v  >-  o  cd  ~i  n*  n  o*  <r  in 

«  ^  _j  <r  &  «•••«••••« 

C  J  U  J  CUT  >0  CD  N  <r  f'l  n 
V—  111  Ci  Ui 
O  D  C 


’  \ 
I 

:  I 


IUi'fl03OT<,M>N>  Li 

uj  cni-rtNCD^HO^-onaa 
cswujc  •  . . 2  <i 

cc  m  i  Ui 

UI  ►-  I—  0  CD  O  VO'HHNNt'OfJO 

5  >-  « 2  <t 


CD 

rv 

ii 

o 

2 

c 

£ 

ui 

© 

2 

u. 

QD 

(S 

n 

2 

<z 

u_ 

Ui 

cn 

A 

n 

CD 

M 

u.  cn 

2  Ui 
OH 
U  <E 
A 
A 

IS  3 

o  a 

u  u. 
cn 

Ui  UJ 

j-o 
3<r 
a  cc 
2  UJ 
3 

m  < 

i 


Ui 

a. 

x 

UJ 


Q  I  O  f  i  O  h  c  in  ^  io  o 
cn  -o  >o  u")  ^  ,*n  ui  s»  "0  m 

U««******t 

X^O<‘OOOf*)0'Q3> 

WlriHHHHH 
U.  h~ 


^M'OO'OOOhh 

c  j  ^  r  j  <r  ^  o  i  T-« 
ii  ii 


ooooooooo 

lfl*******«« 

UiZin'Om^-^^rs^a* 
Q  <s  nn^nfinmN 
£ 

■ON'O  w<joO>h 

a  mmthijtonoo 

k  »<n^wfJwnrtH 

cn  ooooooooo 

UJ  >•  . 

2  3  OOOOOOOOO 

3  2 


iICJH’OPj^MvhhO 
<Z  Ui 

a 


A 

<X  >■ 

a.  3 

Ui  2 

A 


2 

Ui 


ooooooooo 
ooooooooo 

ooooooooo 

*—  ••••••»•• 

30000000000 

2m 

o  ®  cj  ®  n  ©  o  o  © 
>--j**»»**»**cn 
3  Mil  >o  h  n  h  r  j  cj  »■*  «r  >- 
CC  Cl  w  P  I  «  w  H  n  ii  <t 

•o»tnaoo»rtd 
Vtc******<«*0 
3fS©'<J'MC0r0CQ,J,>O'Q 
CC  P-4  Ii  PI  i  rt  n  «  Ui 

© 

<r 

ninoO‘MJ‘D.o  o  ac 

•  «««•««*  *Ui 

u.  m  *-»  i  n  i  o  o  o 

w  i  « 

Q 

©ooooooooo 

J  2  «••*••••• 

Ci  £  ^  ^  cj  m  cj  m  m  cj 
isino-iis-ii^oo 
O  D'OD'  h 

.  w  m  ^  cj  m  m  m  cm  cj 
ooooooooo 
ooooooooo 

00000  0*000 

ooooooooo 

ooooooooo 

>  o  *  •••••«•  • 

31*100000000  O 

cc 

JBflO-OCOOOO 
>•  N  *  *  •  •  •  •  •  «  • 

DnonnMrtTino  o 

CC  H  f  l 

a:^«onrtrt>o  o 
y ^  •••«••••• 
3C4<hwrsiH©n'0^,*H 
2  *i  PI  H  ('I  H  f  |  H  rl 


ooooooooo 

ooooooooo 

<Mm*’©'0fS«D*O 

UJ 

£  i  i  i  i  i  i  r  i  i 

m  ooooooooo 
H  ooooooooo 
«Mfjn*rin'ON®  o 


O  ©  O  **  ^oooo 

>(9  « 

3  2  0  0  OOOO 

CC  CJ 

>'0-DD'HhWhO 

xt-  . . 

<3  CJ  «■*  rH 

I-  o 

ooooooooo 

. . 

3  a  o 

cc  u 

t>*  N  in  h  N  o  bl  f*l  V 
►—  •••••«••« 
a  «■«  *■  ^  n  in  to  m  n 
cn  y- 
Ui 

2  ooooooooo 

H-3  OOOOOOOOO 
cc  cc 
<x 

CL  ooooooooo 

UJ  >-  ••••♦••*# 

03  ooooooooo 
cc 

OOOOOOOOO 

30000000000 
cc  n 

CMin^-isomm**® 

>“  -I . 

3  fv  n  m  <r  ^  w  pi  w 
A  C  J 

a  ®  >o  is  in  ©  rs  O'  r-j 

>»  DC  •  *  •  •  •  •  •  «  « 

3rxt-4‘CT^fv<reNtM 

CC  Cl  ri 


I 


X 

<r  2 


•i’p'iO'OfiHno 


©  > 
-J  3 
<E  CC 
3 

cc  > 

a  3 

<r  <2 


ooooooooo 

V  ui  ♦  «  •  «  *  ♦  *  •  • 
32000  OOOO 
2  U 

^  ©fsinisocim®© 
O  W  f  I  ^  CJ  ^  *-♦  o 

ooooooooo 
ooooooooo 

ooooooooo 
ooooooooo 


©  >- 

-J  3 

§* 

2  > 
2  3 
C  2 


ooooooooo 
^  o  »  *  •  •  •  •  •  •  « 
3JOOOOOOOOOO 

jn«noon«'0o 

>  ps  •  •  •  .  ••••'■ 

3  Cl  *■«  SJ  t-4  ©. 

2 

aOhJONNTNOO 
^  fs  •  *  •  •  ♦•••♦ 
3NNM»nM>fl«HO 
cc 


ooooooooo 

ooooooooo 

flflVIll-ONOO-O 
UJ  — <  — i  — <  — I  -j  -i  r-l 

r  t  t  I  I  .1  I  I  I  I 

ooooooooo 
ooooooooo 
r  i  rj  ♦  iii  -o  S  ®  o. 


A- 5 


JtNNXJi 
JtO  CDN^ 
Q  •  •  •  ♦  • 

KOOOWO 

*4  H  N  fH 


Li  CM  *4  CN  in  *0  ' 
^-  O'  O  CD  *4  o  < 
I  ^  •  •  •  •  • 

CD  CM  CM  CN  n  CM  I 


i  n  m  n  n  «o  o 

l  If)  *0  O  O*  "O  o 

i  ^  n*  w  *4  o 

in  >->oinnnnM>>OHOoooo 

>  Ql  <£ . 

J«UJJ'0in'0&‘'0MMM  coooo 

<t  j  a  w  i -• 

'ooooooh-ui  a 

OOOOOOO  Q 


x  in  *4  >o  r-j  rs 

WflOVdCD 


i  O  O  O  O  O  O  Ui 
a  cd 

z  <r  vinnNMO'Oininoooooo 

<i  cc  as  <r . 

OOOOOO 

ioooooocdo-clj  rs^r*H 

OOOOOO  <s  a 


OS  IN  >0  *4  ^4  >0 

x  *4  cd  in  cn  ■ 


OOOOOO 


tnnno  cdotoooooo 

I  ^OO*  I  NhWN  I  1  1  I  l 

I  *4  \  I  I  I  I 


>000*4*40000000000 
31  3  •••••«•••»•••• 

KUOO  oooooooooo 


Hh*4rtNiHinNf|MOOOOOO 

. . 

<X  O  OOOOOO 


aoooooooooooooo 


«  nj  «  -o  *4 
i  h  n  »r  ro  m 


cn  'Od^rrtBNo 
m  m  ro 


>  'flOsNoinoffl'Oi'OOooo 

>  tnininr^o'.orvoo'onror-jo 

*-i  cn  v  ro  w  n  n  n 

>  o  o  o  o  o  o  o  o  o  o  o  o  o  o 

2  . . 

oc  oooooooooooooo 


oooooooooooooo 

oooooooooooooo 

oooooooooooooo 
•  •  •  •  •  ••••••  •  •  * 

oooooooooooooo 


>01*4000*4000000000 

3CC . 

ecu  OOOOOO 

>  IDNinHN^-ONHCOOCO 

o  . 

>  'OintnO'incNM*4  ooooo 


>  oooooooooooooo 

3  -  . . 

DC  oooooooooooooo 

cn 

Ui 

DC  >  oooooooooooooo 

33  . 

>  cc  oooooooooooooo 

oc 

CL  >  oooooooooooooo 

Ui  3  . 

a  oc  oooooooooooooo 


>  O' rn  n- ^  m  o  o  o  o  o  o  o  ©  o 

3CN»* . . 

oc  *4  •4N*HNMtrjW*40000 


>  OP  *4  I 

I  3  -J  •  • 

in  as  o«  cm  n  ( 

UI  *4  *4  • 

<t  >  o*  in  i 

OS  3  OS  •  * 

Oc  Ch  *4  *4 


*40SJ^-00000 


O'  o  o  o  o  o 
•  ••••• 
I  O*  O'  O'  PM  IN  *4 


1  u. 

u. 

cn 

►4 

Ui  UJ 

Q 

>  CD 

X  « 

o  as 

OC  Id 

3 

1 

NN^DhDOOOOO 
•  ••>••••••• 

W  N*  O'  O'  4f  *4  J  I  |  I  | 


OOOOOO 


in 

O  o  o  > 

MHO  J 

Ui 

a 

O  O  O  Ui 
•  •  •  o 
1  I  1  <x 
oc 

Ui 

o 

o  o  o  « 


uj  <r  cd  m  1 

a  x  <r  t  < 


•O  O  4r  o  O  O  ' 

I  m  c*  cn 


MOM'ONOPOOOOOOOO 
•  •  •  *  «  •*••••••• 

w^nonoHtoooooo 

V  N*  TT  WHIM 

oooooooooooooo 

•  ••••••••••«•« 

oooooooooooooo 


>  wm.noo'oin^oooooo 

3  CN . 

cc*4*4^fsriri^'*4w  ooooo 

CN  CN 

>  N5  ^  O'  *4  O'  *4  ©  O  O  ©  C 

3  -J  •  . . 

CC^NWONhMh  ooooo 


>  *4tVcNO'Oxjfi4rr}ooooo 

3  CC  •  *  ••*••••••••• 

cc  O' *4  05  m  41*  cn  ro  *4  ooooo 


0*40*4CNO*4MOOOOOO 

i  *  *  O . OOOOOO 


>1000^00000000000 

3  OS  • . 

ecu  OOOOOOO 


ifli4'fl'ow‘flfnoooooo 

•  •  ••••«••••••» 

N-OOhN^-h  OOOOOO 
rs  ▼  *4 

OOOOOOOOOOOOOO 

OOOOOOOOOOOOOO 


oooooooooooooo 

•  •  •••«•••••••• 

oooooooooooooo 


oooooooooooooo 

oooooooooooooo 


CC  >  oooooooooooooo 
qj  3 

<coc  oooooooooooooo 


>  oooooooooooooo 

3  CN . 

0^*400000000000000 

>  M’OOaN  t«  OOOOOOO 

3  J  ••  •  •  *  ••••••••• 

o:».f  oon^'onnoooooo 

CN  CN  M  CN  *4  *4  *4 

>  o  +  ro  m  o  *4  o  o  o  o  o  o  o 

3(  OS  •  •  ••••••••• 

a»onmn40o*40ooooo 

*4  CN  CN  CN  CN  *4 

oooooooooooooo 

oooooooooooooo 

ui 

X  H  14  *4  *4  H  *H  H  4  f  j  OKI  CN  ri 

►4  I  I  I  I  I  I  I  I  I  I  I  I  i  1 

>  oooooooooooooo 

oooooooooooooo 


s>  oooooooooooooo 

j  3  •  •  •••••»••*  ••• 

CDS  oooooooooooooo 

>  oooooooooooooo 

3  CN  •  • 

0s*400000000000000 

>  'CCNOfs*4-4»4tnoooooo 

3  j  ••••••*•••••«* 

flsO‘WTOOin*4H  oooooo 
W  CN 

>  ON<OQN  HCDOOOO  OOO 

3  C C  •  •  ••••••••*  •  •  • 

DC  *4  IS.  o  W  Pv  N  *4  OOOOOO 

n  n 

OOOOOOOOOOOOOO 

OOOOOOOOOOOOOO 


Ui  MMfin'ONao-OHCin^in 

X  *4  *4  ^4  *4  iH  *4  C-l  f  4  P4  CN  C  l  CN 

M  I  I  f  I  I  I  f  t  I  I  (  I  (  I 

>  OOOOOOOOOOOOOO 

OOOOOOOOOOOOOO 
HNMTW'flNOD'O^nnv 
*4*4*4*4^4v4^*4*4CNC4CNCNCN 


EXPERIMENT  7  RESULTS 


>  ^  O  -l'O  pj  O' 

^  ^  ,  .  •  •<•••• 
j  uj  j  .'i  rj  f  j  -o  :*7  >  O 
uj  c.  -j  •*«  n  fi  H  -  — < 


r>  >-  rs  in  rs  «  n  h  ^  n  o 

. . .  •  • 

i:  _j  rj  -«  m  p,  m  o»  pj  m 
<C  UJ  *h  «-«  ** 


O  O  PJ 
>•  ©  •  •  • 
32  o  n 
2  cj 


m  in  o  <r  n  o 
uo  o 


*-< 

is  <r  o* 

<T  C  J 

in 

o 

n 

• 

*  •  • 

i 

0 

8 

0* 

O' 

i 

9 

6 

CD 

u_ 

•'T 

fS  fS  w 

n 

,*s  m 

PO 

m 

X  I- 

•  •  • 

• 

•  • 

m  •  m 

11 

*— 1 

1 

w  1  PJ 

i 

tH 

<t  3 

•-<  T-» 

*-4 

▼H 

a 

Ct 

t 

» 

h-  O 

<r 

o 

ooo 

O 

o  o 

o 

o 

o 

0 

l 

0 

2= 

1 

Cl  • 

•  •  - 

•  • 

• 

• 

>*  07 

•  •  • 

• 

•  • 

•  •  • 

UI 

UJ 

2 

n  S3S7 

li"3 

in  pj  in 

o 

3  -2 

O 

o 

ui 

<t  PJ 

S3  S3  rfj 

<r 

S3  S 

2  a 

2 

H 

O' 

m  S3 

S3 

■C-  03 

un 

o 

CD  -n  S3 

PJ 

o  m  u*)  p  j  as 

2 

1- 

• 

•  •  • 

• 

•  * 

• 

• 

k> 

•  •  • 

• 

•  • 

•  •  • 

U. 

o 

SI 

LTJ  CD  <r 

T— < 

PJ  03 

03 

o 

O' 

M  PJ 

CD  O' 

z> 

h- 

vH 

<r  in  m 

S- 

'p  in 

07  1- 

t-4 

03 

UJ 

rs  07 

o 

0 

0 

0 

o 

o  o 

o  o 

2 

0 

0 

0 

o 

o  o 

0 

0 

0 

ti  LJ 

V 

« 

•  «  » 

• 

•  • 

* 

• 

3  >* 

•  •  • 

• 

•  • 

•  •  • 

2  a: 

3 

o 

0 

0 

0 

o 

o  © 

o 

o 

t-  3 

0 

0 

0 

o 

o  o 

0 

0 

0 

<E  3 

Cd 

2  2 

a-  h- 

<L 

Ui  2 

O 

0 

0 

0 

o 

o  o 

o 

o 

2 

0 

0 

0 

o 

0 

0 

0 

0 

0 

07  <r 

V 

• 

«  •  • 

• 

•  • 

• 

• 

UJ  >* 

m  m  m 

• 

•  • 

•  mm 

CL 

3 

o 

0 

0 

0 

0 

0 

0 

o 

o 

O  3 

OOO 

o 

o  O 

OOO 

<r  ui 

(2 

2 

it  a 

e 

r*3 

S3  O  O 

in 

H 

o 

^  t  m 

H 

n  o 

nno 

»H 

V 

• 

•  «  • 

• 

m  • 

• 

• 

>- 

•  •  * 

• 

•  • 

•  •  • 

U  07 

3  pj  r  j 

n-  rs  in 

in  in  ui  o 

3  CJ 

PJ  >  CD 

0*  in  p  j 

0 

9 

9 

2  UJ 

Cd  ^ 

H  *-» 

O  >- 

U  <t 

IS 

fn  S3  S3  o  O'  o 

O' 

o 

B 

2 

3 

S3  PJ  is 

w  pj  rs 

2 

x 

• 

•  mm 

• 

*  • 

• 

• 

cn  v 

•  •  * 

• 

•  • 

•  •  • 

© 

3 

-J  *-4 

IO  ©  CD 

m 

oniiin).  3  _i 

w  t-«  rs 

03 

1 

6 

7 

1 

IS  3 

2  o*  ^ 

pj  m  pj 

pj 

*m 

PJ 

<r  2  o» 

rH 

"4 

^  -1 

o 

<r  o  in 

^  pj 

in 

O  UJ 

03 

03 

cd  n 

in  o*  <r 

It  u. 

>- 

• 

m  m  m 

• 

•  • 

• 

• 

Ci  > 

•  •  • 

• 

•  • 

•  •  • 

07 

3  cd  pj 

U*3  O 

<T 

S3  O  IS  P4 

3  2 

p  j 

PJ 

■c  o 

S3  PI 

UJ  UJ 

DC 

O' 

PJ  PJ 

^  PJ 

UJ  2  0* 

PJ 

PJ 

P  J 

1-  CD 

CD 

3  <t 

<r 

a  2 

P4 

9 

B 

0 

rs 

n 

<r 

O'  2 

2  Ui 

• 

m  m  • 

• 

•  • 

• 

• 

UJ 

O  PJ  S3 

H 

pj  <r 

OhO 

Z> 

U 

o 

*4  1  (S 

o 

in  P7  ^ 

w 

O  X 

m  m  m 

• 

•  • 

•  *  • 

rs  st 

»-S 

H 

| 

H 

-r4  1 

<L  <t  2 

o 

i 

Q 

1 

1 

K  f* 

DC 

Ci  o 

0 

0 

0 

o 

0 

0 

o 

o 

ooo 

0 

0 

0 

0 

0 

0 

UJ 

l 

2  • 

•  •  * 

• 

•  • 

« 

• 

X  07 

•  •  • 

* 

•  • 

•  *  • 

0. 

UJ 

<r  in 

O  -H  ^ 

o 

O'  <r 

pj 

o 

3  2 

o 

O 

X 

a 

2  U7 

S3  m 

IS 

m  <r 

m 

2  U 

UI 

CD 

O  P'1  S3 

m 

w  is 

*T 

O' 

S3  f*7  fH 

pj  jnrs 

sr  w  o 

1“ 

»- 

• 

•  •  • 

• 

•  • 

• 

• 

•  •  • 

• 

•  • 

•  •  • 

(2 

a 

<r 

O'  O 

o 

<r  o 

P*7 

H 

O 

PJ  ^  m 

P4  \n  CD 

PJ  ^  P3 

O 

x 

ui  in  ui 

UI 

in  <r 

tn 

h- 

■«H  rt 

y* 

<L 

2  O 

K-*  Cf)  V  • 

<Z  -J  3  © 

<C  2 
*  3 

flC  M  O 

uj  2  > 

w  2  3  o 

z  «  z 


oooooooo 

O  O  O  O  O  O  0.0 

oooooooo 

oooooooo 

oooooooo 

w  w  P  J  ©  ©  O 


I  PJ  P  I  ^ 


fNONO 
i  pi  r  i 


OOO  oooooo 
ooo  oooooo 

ooooooooo 
ooo oooooo 

©  in  ©  in  si  <r  ©  o  © 

i  O  O  OOO 

fS  (N  fS  tS  w  ©  !*J  CM  © 

I  •  . . . 

■  ^  1/70  rt  <0N  rtM  ' 
PJ-PJ 

mnain^cD'O’MO 
*  r*7  rs  «r  m  wo  n.no 


o  OOOOOOOO 
O  OOOOOOOO 
N  M  T  ill  S3  ,N  CD  >  O 
Ui  im 

n  r  ft'fiiii 

m  OOOOOOOOO 
K  OOOOOOOOO 

*-*  pi  m  *  ud  rs  cd  o* 


OOO  OOOOOO 
OOOOOOOOO 

r*ra<rv)*orsa>0'0 

Ui 

2  III  I  J  I  I  II 

ooooooooo 
I-  ooooooooo 

-«rjr*i«rin>arNCDO 


EXPERIMENT  8  RESULTS 


EXPERIMENT  9  RESULTS 


J«OnOt  O’T'O  S3  03 
ui  jn  <  rJOMO'Ton 
Ui  u  o  •  •  *  •  *  •  -  •• 
r^-£C'fl-fl->OIDOON> 

*-»  ri  m  rs  rj  »-<  c n  >*  m  ss  n  in  m  o  m  sd 

»-a  >-  u.  . . .  .  . 

j^ujjr-iHN^n’O  m  ro  ro 

-1  <C«JCLU  ^  h  ,**)  n  ■»-( 

U2UIOCSOON«MNTWU  C, 
MOKoo^oinPiO*  rvrsoci 

<t  uj  <r . . 

o:  ikom  m  ^ii3  wnrg  nn  uj 

H>  X  A  CD 

HO  Z  <X  >  O  N  N  nco  S3  *-«  m 

uj  *-  <c  Cd  a:  <t . 

o  ^uccJM^rnn^HH 

^OX'O  O  in  CO  O*  O  m  O  oa  D  «IU 


Gd  »-  wm  s*  S3  ro  s)  s-  co  ^  o 

uj  uj . 

d  x  iin  v  m  h  n  t  o  oo 

<t  _  x-«  ^ 

u.  >- 


**  o  in  <r  s*  mo 


m 

»- 

CD 

a 

u 

a 

X 

< 

>- 

X 

3 

UJ 

Gd 

A 

03 

UJ 

^4 

Cd  >- 

Cd 

3  3 

u. 

i-  cd 

w 

ac 

rs 

<t 

CD 

a.  v 

11 

UJ  3 

<t 

a. 

a  cd 

UJ 

V 

03 

< 

II 

3 

Gd 

CD 

V 

►-* 

3 

U.  0) 
Z  UJ 

a  »- 

Cd 

u  < 

>- 

cc 

3 

03 

rv  3 
o-  O 


Q  CNrt^CDCSMTn  I 

I  w  f|r(  t  i  i 

iii  i 

QO  OOOOOO  OO 
IX*  •••••••• 

uj  <r  o.  o  o  n  -h  v  o,  «r  o 

utn  n  inn  n 

c 3  n  coh  m  no 

S3  m  a  in  >  t  j  S3  «r  n 

h  n  ^  n  n  t  v  s- 


ooooooooo 

OOOOOOO  OO 

ooooooooo 

O  OOOOOO  OO 

ooooooooo 
•  ••••••  •• 

OOOOOOO  OO 

in^<r<ra]CD'on-H 


cd  n  Mn  iii  o  h  a  o 


•<  cm  c-i 

03 

m  o  ii3 pj  cj  n h  co  s*  >- 

oc  •  •  *  ♦  •  •  •  •  •  <[ 

flow  in  r\  s:  cd  o  s-  ro  «i 

^  H  N  H  W  H  lu 


'I  * 


>-oo^o  r j  **  m  nno 

33  •••  •••  •  •  • 

OC  U  o  WNOfJ  o 


*■«  h*  o  ui  t  in  m  w  m  s*  rj 

X  . . 

« a  -i  m 


vcnoooo^o  ooo 

3  . . 

cd  cj 


sr  ^  r>s  m  cm  si  pi  S3 


cm  **  s-  cm  cm  ro  in  t>  m 

T<  »■*  P  I  P\j 


3 

Cd 

03 

UJ 

DC  V 
3  3 
h*  X 
Gd 
<X 


UJ  3 
M  Cd 


ooo  ooo  ooo 
oooooo  ooo 

ooooooooo 
ooo  ooo  ooo 

oooooo  ooo 

•  •••••  •  •  m 

oooooo  ooo 

^sjt-fosjrv  <r  -£ 

I  •••**«••• 

cd  •**  nno  ca  Q3  roN 

*-»  *-»  w 

>*  s*  pj  <r  t  <r  r  j  pj  © 
3  -J  *••  •  •  •  ••• 
cs  o.  «■<  -o  *■  n  •«  m  in  tv  o 


>-  orio  htpi 

3  id  *  •  •  •  •  *  *  •  •  • 
cd  cs  sipsn  t>ms3  mcom 
h  n  n  m  n 


t  cm 


♦ 


H  U. 

Ll 

S* 

»■* 

o  o 

O  O  Os 

O  o  UJ 

0) 

H4 

• 

• 

•  • 

•  •  • 

•  *  CD 

»-« 

O  PJ  Os 

.8 

.5 

.1 

o  s*o 

1 

UJ  UJ 

Ct 

m 

PJ  PJ  1 

CD  1  1 

i  i  <r 

X  z 

*  •  * 

V-  O 

i 

1 

1 

i 

cc 

<r  ♦-» 

o 

3  « 

UJ 

i- 

O  Gd 

r> 

Gd  UJ 

oo 

o 

o  o 

OOO 

ooo 

>-  01 
3  Gd 
Gd  (J 

0 

0 

0 

0 

0 

T 

0 

1 

0 

Os  % 

UJ 

<CPJ 

S'  03 

OS3h 

Pv  p| 

1 

Q 

xm 

S' 

S'  ro 

>o  nn 

PJ 

1 

Qd 

1- 

'O 

w 

O 

8 

1 

Os  o 

h- 

0 

9 

7 

Os  N  S3 

sQ  S3  in 

k 

UJ 

o 

a 

j 

CL 

S3 

o 

S'  o 

^  S'  o 

Pv  PJ 

K 

PJ  S'  f*3 

w  PJ  S' 

t 

X 

UJ 

S’ 

m 

S'  s* 

m  s- *3 

PJ 

1 

>- 

o 

o 

o  o 

ooo 

o  o 

>- 

0 

0 

0 

OOO 

OOO 

3 

• 

• 

•  • 

•  •  • 

•  • 

3 

•  •  • 

1 

Cd 

o 

a. 

cd 


Gd 

UJ 


X 

<x 


Gd 

oj  > 

— J  3 
<r  cd 

►s 

Gd  > 
Gd  3 
<C  Gd 


ooooooooo 

OOOOOOO  OO 
•  •  •  *  •  *  •  •  • 

OOOOOOOOO 

ooooooooo 

OOOOOOO  OO 

>  000000000 
jn 

ce^ooooooooo 

>  »»<oo©oooo 

3  — J  *  •  •  •  •  •  •  •• 

oe  fN  n  -a  »•  -o  D  « 

W  W  ts  n  H  H  «-* 

>  Ps  CJ  r*  ©  PI  CO  *-i  oo 

3  d>  *  «•«  •  » 

a:  >  nmciitt  no 

CM  PI  CM  Pj  CM  PJ  »■« 


03  > 
-I  3 
<r  cd 
3 

t-« 

Cd  >■ 
Cd  3 
<X  Cd 


©  ©  O  ooo  ooo 

ooooooooo 
ooo  ooo  ooo 

ooooooooo 

ooooooooo 


>-  ooooooooo 

3  PI  •••  •  •  •  «  •  • 
CdwOOOOOO  ooo 


v  ^  n  w  w  <  ^  h  r  j  o  tn 

Cd  o  <r  w  w  w  h 


>^no^^inGno 

cd  >  pj  m  m  pi  p-j  sj  o 


ooooooooo 

OOOOOOO  oo 
uj  CMn^m^iNcaosO 

•S  I  I  I  I  I  I  I  I  I 
K  OOOOOOOOO 
OOOOOOO  OO 

h  n  n  s  in  >o  n  co  o 


OOOOOOOOO 
OOOOOO  ooo 
uj  wnsin'ONQjoso 

*“•  |  I  I  I  I  i  |  I  t 

H-  OOOOOOOOO 

ooooooooo 

^  cm  ro  S’  in  S3  rs  a>  o» 


A-9 


EXPERIMENT  10  RESULTS 


h  jiso^no 

CO  jNrtN'Offl 

Ul  Ul  O . 

t  Hit  <0  <  < 
h  <  in  w 

*-  Q 

uizu^cDnO'O 
^whooino^ 
«  ui  <t  *  •  •  •• 
atfl:  o««  n^n 
H  2 
K  O 
U>  H 

o 

<o:QiNono 

y  •  •  «  »  • 

OOM 

U.  H 


m  >o 

■c  *■  © 


in  o  o  o  o  o 
V  o  o  o  o  o 


mw*- cm  ooooo 

N  fJ  N  ©  >-  ▼  in  OX'lMO^ihOOOOO 

XQ.  « . 

J«U  JN-N'flN«>0'000000 

c  ja  y  «  t  n  n  *i(n 
wawNoooooi-uj  a 
MidN^ooooooa 

. . 

nnnNOOooo  w 
a  a 

2  <«  >o*<  vinMNom  f  oo  ooo 

<r  ©  ©  « . 

©ui©.jcMtn'00»cM©rv-«  ooooo 
m'o^noooooo^du  n  in  «  n  « 
inmmoooooo  <r  a 


Mno 

w  cm  w 


QOOOOO 


►oooHOHONnnoo 

3  2  •  ••••••*••• 

AS  U  O  WWN«P)hOO 


o  o  o 
o  o  o 


u. 

M 

Q 

w 

© 

a 

1 

1 

z 

a 

© 

<r 

z 

a 

z 

« 

z 

H 

Ul 

O 

a 

H 

CM 

© 

>- 

U. 

3 

H 

QC 

1 

© 

Ul 

© 

©  > 

u. 

3  3 

+4 

1-  © 

w 

© 

© 

<1 

1 

©  > 

cc 

Ui  3 

a  © 

a. 

Ul 

© 

> 

3 

CM 

© 

■ 

a 

1-4 

>- 

u. 

3 

J 

z  © 

O  UJ 
U  h- 

© 

©• 

« 

V 

©  © 

3 

© 

Ps 

Os  3 
^  O 

© 

Os 

■  -1 
©  u. 

U. 

Ul 

1-4 

cm  <o  Os  *  o  cm  **000000 

I  I  I  I  I  I 


CM  W 
1  « 
I 


Ch  O*  * 
Nhh 
I  I  I 


o  rnn 

*4  CM  I 


Ht»onnoioQt<onoo 

X  3  •  •  •  •  •  •  •  *  «  «  • 

«  o  1 1  n  n  n  o  o 


©  o  o 
o  o  o 


o  o  o ©oooooooo 


I  '0M- 
irtpin 


**0s<r©0©©0© 

W  m  W 


co  rs.  rs  ©  <r  rnsv  ooooo 


<o  ©  ex  m  <o  ao'ooinooooo 
nn  r)  ^in 


ooooo  o  oooooooo 
ooooo  o  ooooo  ooo 


ooooo 

ooooo 


ooooooooo 

ooooooooo 


ooooo 

ooooo 

*■  n  ^  o*  ©s 


ooooooooo 

ooooooooo 


(ft 
UJ 
© : 
3 : 
w  C 
cc 
< 
a.  J 
uj  : 

Q  i 


VCft0000«4000000000 

3flt . 

CC  U  ooooo 

*—  W^'OlOTOrtOO  ooo 

o  ••••••••»•••»• 

*-  CM  o  ft*  fts  w  N  in  **  IO  o  o  o  o  o 
**  n  n  •<  h  ^ 

oooooooooooooo 
oooooooooooooo 

oooooooooooooo 
oooooooooooooo 

oooooooooooooo 
oooooooooooooo 


3 

cc 


(NQ3HW  OOOOO 
f OOOOO 


CDN'OTH&.riHfiOOOOO 

DsmCM^OOOOO 
CM  C  l 


<c*«  o  *«©  w  ©  <o 


S5  O 
CM 


2 

o 

a: 

o 

I 

© 

u 

a. 

X 

Ul 

K 

© 

a 

A. 

© 


QC 

Ul 


M 

z 


uj  a 

a 

« 

© 

Ui 

3  I 
«  Ul 


CO 

Os  o  o  o  o  o  v 

•  *  •  •  •  *  <x 

ro  o  o  o  o  o  -i 

UJ 

a 

f HHWNHrtOOOOOOOU 

. . . 

M"  CM  1  I  II  I  I  1  <Z 

P4  I  CC 

I  Ul 

© 

ooooooooo<c 


w  cm  m  o*  © 

I  I  ^  CM  CM 
1  I  I 


ooooooooo 


X  10  **  ▼  to  <0 


^  rv 

w  cm 


cm  o  o  o  o  o 


<awo®~»^o-«oooooo 

QOOOOO 


> 

3 

QC 


<  QC 

© 


<40 

<rn  «<o 


OOOOO 

ooooo 


n  <x  i 
▼  CM 


o  o 
o  o 


o  o  o  o  o  o 
o  o  o  o  o  o 


>-  NNh'O'OM^hhOOOOO 

an . 

OtHrtHtDOO'N'O^NOOOOO 
N  (M  H  H  H  H 

>■  MHO>a)NONVOOOOOO 
3  j  «  «  •••  •••••»  •  •  • 

cco‘^4in^inH&.N^ooooo 

H  *i 

>.  QJTOinCMOsOOsWCOOOO 
3  •  •  *  •  •  ••••••••• 

acossorvooospsrja^rooooo 

^  ©  CM  CM  CM  «m 


•-»  oiNO>^r)-0Toooooo 

. . . . 

<z  -*  oooooo 


vwooo^ooo^oooooo 

3  cc . 

CC  u  o  oooooo 


OOOOO 
CM  tt  ©  CM  N  «C  *■«  OOOOO 

w  tn  n  cm  w4 

oooooooooooooo 

oooooooooooooo 


ooooo 

ooooo 


ooooooooo 

ooooooooo 


ooooo 


QC  > 

CC  3  . 

« cc  ooooo 


O  DO  OOOOOO 

ooooooooo 


©  >- 
-J  3 
<E  CC 
© 

1-4 

cc  > 
as  3 
<r  cc 


oooooooooooooo 

oooooooooooooo 

oooooooooooooo 

oooooooooooooo 


ooooo 


QC  *<00  OOO 


>  *■  ~  o  **© 

3  — I . 

CC  D  H  H  o  T  ^ 
CM  CM  CM  W 

>-  ps  cm  o  r)  w 
3  ©  *  •  •  *  • 
oc  o»  >  h  do 
CM  CM  (MW 


ooooooooo 

ooooooooo 


<000000000 

M1NMOOOOO 

H  H 

*00^000000 

ONNOOOOOO 
W  CM  ^ 


>•  oooooooooooooo 

3CM  •••••*••  •*••••• 

©^oooooooooooooo 

>  TOO'C^DMOf  OOOOO 
3  J  •  •  •  •  *  **••»•  •  •  • 

itD^TOIOVNn  ooooo 
in  ^ 

>-  WOMN*iBNNOOOOOO 

. . * . . 

KDNin  ntnooo  ooo 

n  <0  in  **  cm 


o 


U i  o 
k  a 
<t 
© 


V  O' 
©  is 


© 


mt  in 
'O  w4 


IS  *m 
w  O 


©©s*s3©©ri0'© 

*■<  *-i  *-i  ^  **  ©  >■  n  o  v  r  i  o  vo  m  n 

>»  &,  ^  *  •  •  •*»•»• 
-J«UJ_Jw0'O'»4«rsC'S’S 
<r  j  a  ui  *-«  *-» 
o  h  w  a 
oca 


i  <r  o 

O'  © 


y*  o* 
•«  © 


©  cm 

▼  o 


*~4  o*  < 

o  ©  < 


ui 

o 

<. 

2 

LU 

X 

< 


XUi 
in 

U i  « . 

ccoNnnnnnnw 

x 

K-  o 


ox 

H-  tfi 
Ui 
X  2 
»-»x 


M  N 

CM  y* 

o  »-.  w  c  O  O 


o  c; 

CM  fx 


s-  <■  i 

cm  is  1 


s’  © 

i  CM 


O  Ui 

a  o 

2  <x  vn^fiNt  incoflio 

<£  ^  flj  <£••••*••*. 
Q£  Ui  2  .J  *s  ©  CM  *•«  CM  o 

O  O  ©  <£  U 
©  <i  a 


U.  N'OOCDWrtCDHO 


a  hni>»  hnhoit  j 

til  l  If  il 


>aoocorsooooo 

. . 

2  U  O  O  O 


H(~oiftM  tnrOrtN  h 

. . 

CO  -« 


CO 

a 

3 

2 

*c 

«-S 

H 

e 

58 

3 

fi 

3 


a  o 

o  o 

o 

o  o 

o  o  o 

>•  ©  o  o 

*4 

O  O 

TH 

o  -« 

o 

1  2  - 

«  •  • 

3  2* 

* 

• 

• 

• 

• 

• 

• 

• 

UlCti 

cm  is 

© 

<r  in 

cm  in  o 

2  U  O 

o 

© 

a  x  n 

in  in 

© 

©  © 

S3  f*3 

B 

k  © 

T-4  S3 

CM 

©  © 

^  rs  yi 

H  C4 

▼ 

w 

in 

© 

S3 

© 

IS 

S3 

a 

o  * 

*  • 

a 

2 

V-  O' 

S3  in 

o 

©  o 

+  O'  Mf 

h* 

CD 

O' 

o 

© 

M 

S3 

M 

•S’ 

C 

•"4 

s-  in 

s* 

©  © 

in  n 

r4 

Ui 

>-  o 

o  o 

o 

o  o 

o  o  o 

>•  o 

o 

o 

O 

o 

O 

O 

O 

o 

a 

3 

3 

2  O 

o  o 

o 

o  o 

o  o  o 

2  O 

o 

o 

o 

o 

o 

o 

o 

o 

*-4 

w 

Ui 

2 

© 

Ui 

2  V  O 

2 

>-  O 

o  o 

o 

o  o 

o  o  o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

3  3 

•  • 

• 

»  . 

... 

3  3 

• 

• 

• 

• 

* 

• 

• 

• 

M 

1-2  O 

o  o 

o 

o  o 

o  o  o 

K*  2  O 

o 

o 

o 

o 

o 

o 

o 

o 

2 

2 

2 

■ 

« 

C 

2 

2  >-  O 

o  o 

o 

o  o 

o  o  o 

2  >  O 

o 

o 

o 

o 

o 

o 

o 

o 

C 

Ui  3 

•  * 

• 

•  • 

*  •  • 

Ui  3 

• 

• 

* 

• 

• 

• 

• 

* 

2 

a  2  o 

o  o 

o 

o  o 

o  o  o 

a  2  o 

o 

o 

o 

o 

o 

o 

o 

o 

Ui 

© 

V  o 

o  rs 

© 

y*  O' 

in  ps  co 

>-  *H 

IS 

H 

>o 

in 

o 

© 

© 

c 

3  cm  * 

•  » 

• 

.  • 

•  •  • 

3  CM  • 

« 

• 

♦ 

• 

* 

• 

• 

* 

R 

2  y*  © 

©  in 

rs 

cm  © 

•o  «r 

2  *M 

CM 

© 

IS 

© 

S3 

s* 

c 

*-4 

u. 

>  o 

oo 

M 

CD  CD 

S3  S3  O 

>-  O' 

o 

IS 

o 

in 

© 

CM 

o 

2 

3  -J  • 

3  -i  '* 

O  © 

2  O'  M 

CM  fv 

CM 

IS  0* 

IS  O 

2  O' 

S3 

© 

CM 

V 

CM 

© 

CM 

o 

U  Ui 

CM  CM 

*-4 

•4  »4 

CM  CM 

( A 
>■ 

©  c 

>•  © 

r*  0* 

Is 

MT  S3 

w  mt  m 

>  CM 

O' 

in 

S3 

© 

CM 

o 

<r 

© 

is  2 

32  • 

•  » 

» 

•  • 

•  •  • 

C 

3  2  • 

• 

* 

• 

• 

* 

• 

• 

• 

O' 

20'  © 

*h  CM 

O 

©  CM 

O  M  M 

— 1 

2  O'  CM 

r4 

fs 

S3 

© 

in 

© 

mt 

S’ 

*-i  3 

CM  CM 

CM 

4-4  —f 

CM 

UI 

H 

H 

*■* 

R  Q 

©  -1 
Ui  U. 

a 

2  fs 

*«* 

♦  O 

3 

0 

0 

0 

#-«  • 

•  • 

* 

•  • 

•  •  • 

a 

*-<  CM 

if) 

in 

mt 

"■4 

o 

MT 

o 

X  UI 

a  cm 

©  cm 

^4 

I 

1  1  1 

< 

X  2  * 

• 

* 

* 

• 

• 

• 

• 

• 

o  o 

i 

i  i 

1 

t 

2 

<r  « 

o 

2  C 

Ui 

2 

o 

C  Ui 

a  o 

o  o 

o 

o  O 

o  o  o  c 

>-  ©  o 

oooooooo 

y*  3 

i  x  • 

♦ 

•  • 

•  •  • 

3  2  • 

• 

• 

• 

• 

• 

• 

• 

* 

^  C 
1 

Ui  c  o 

S’  S3 

H 

O'  CO 

©no 

2  CJ 

o 

ox  in 

m  mt 

s* 

in  w 

©  © 

2 

h  © 

'ON 

W 

is  xr 

o  o  o 

V-  hi^'OhOMCDIDO 

Ui 

o 

•  « 

« 

•  • 

•  •  • 

o 

• 

• 

• 

• 

• 

• 

* 

• 

2 

W  Is*. 

©  sa 

CM 

m  cm 

©  ©  o 

K  *s  CM 

yt  yt  CM 

•H 

o 

X 

s’ 

©  s- 

S* 

m  s* 

©  © 

2 

o 

ft. 

2 


2 

Ui 


V 

3 

2 


to  > 
-J  3 
C  2 
3 

H 

2  > 
2  3 
<X  2 


ooooooooo 

ooooooooo 

ooooooooo 

ooooooooo 

ooooooooo 

ooooooooo 


3 

2 


cn  > 
-J  3 
<r  2 
> 

►4 

2  V 
2  3 

<x  2 


OOOOOOOOO 

ooooooooo 

ooooooooo 

ooooooooo 

ooooooooo 

ooooooooo 


>* 

o 

OO 

o 

©  IS 

0 

0 

0 

>- 

OOONOKOOO 

3  CM 

* 

• 

« 

« 

• 

• 

* 

* 

• 

3  CM 

•  •  • 

•  •  •  • 

• 

• 

o 

o 

*s 

»4 

—4 

H 

o 

2«s000©CM©000 

>- 

* 

o 

O' 

S’ 

N 

© 

o 

o 

>- 

scMinmNocMino 

3-1 

• 

• 

• 

• 

• 

• 

• 

• 

• 

3  -J 

•  *  • 

•  •  *  • 

• 

« 

2  O'  O 

MT 

o 

© 

fs 

© 

© 

S3 

o 

2  O' 

©  4H 

CM  4*  4-M 

o 

CM 

CM 

CM 

*4 

CM 

—4 

4M 

>* 

O' 

O 

S’ 

O 

O 

o 

o 

o 

V 

S3'0*OS‘WS’©S’0 

32 

* 

• 

• 

• 

• 

• 

• 

* 

* 

3  2 

•  •  • 

•  •  •  ♦ 

* 

• 

2  O' 

< 

O' 

S3 

© 

is 

© 

MT 

S3 

o 

2  O' 

♦mWh 

*4  »4  44 

o 

CM 

CM 

CM 

CM 

CM 

TM 

*■« 

o 

o 

O 

o 

O 

O 

o 

O 

o 

O  O  o 

o  o  o  o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o  o  o 

o  o  o  o 

© 

o 

Ui 

CM 

© 

S’ 

© 

S3 

fs 

© 

O' 

o 

Ui 

Cl  ©  S’ 

©  S3  N  © 

O' 

o 

X 

y< 

•*>4 

H 

*■4 

r4 

4-M 

*M 

*■4 

CM 

X 

«-4  ^4 

rt*4»4  « 

*4 

CM 

>-* 

t 

1 

» 

1 

1 

1 

1 

1 

1 

HM 

1  1  1 

1  1  1  1 

1 

1 

►* 

O 

o 

o 

o 

o 

o 

o 

o 

o 

H- 

o  o  o 

o  o  o  o 

o 

o 

© 

o 

o 

o 

o 

o 

o 

o 

o 

o  o  o 

o  o  ©  o 

o 

o 

*4 

CM 

M 

© 

S3 

fs 

© 

O' 

**M  CM  © 

S’  ©  'O  is 

CD 

O' 

•4 

*4 

H 

H  *4  *4 

»4  *4  H  4t 

y* 

^4 

A-ll 


-la-.-- 


Q  * 


4 


1 


j 


cd  «ro  h  tnrv  n  oo 

cn  csh  hcdo  v  cm  in 

O  ■*■«  ©  O  O-r*  0«*  0-0 


in  vinnonTMfirJo 

>»  ^  <j  «•••*•»•♦ 

j«wjHnTTpjpjn^ 

«  -j  »s  ui 
1«  l-  U  A 

<*im  c  a 

•  •  H- 

in  lu 

a  o 

z  <c  i-noHou  owno 

<ZCCQZ  . . 

DCUJCC  JwMrtrt^N  O 

JO  OD<C  u 

■4  in  <t  q 


0*<«M  o  rtO  O  T*< 


O  I  ▼  I  to  i  f 

til  1 


a  o  oo  o  o o  o  o o 


h  nn  m  Tin  m  ino 
cm  n  in  nnn'on 


t- 

0 

9 

0 

«>.  r-* 

0 

6 

3 

a 

t- 

•H  w  M 

>0 

n  m3 

o*  rv 

cm  in  in 

m 

m  ro 

in  n 

>- 

ooo 

ooo 

ooo 

3 

cc 

ooo 

o 

oo 

o  oo 

>• 

ooo 

o 

o  o 

o  oo 

3 

*  •  » 

* 

•  • 

•  »  * 

in 

0. 

H 

UJ 

J 

in 

in 

M 

A 

it 

a 

CM 

a 

M 

li. 

z  in 

H 

C  Ui 

& 

us 

w«c 

cc  ooooooooo 

!>•  ooooooooo 
I  cc  ooooooooo 

>•  ooooooooo 

3  O  •  •  •  ••••«« 
£C«  ooo  oooooo 

>-joo*wo©oooo 

3N  •••  »••••• 

cc c\i  >o  o*  -o  m  o  tn  «r  tv  o 

ci  n  ^  w  w  n  h 

vacco^ti^HO'Otn 

3N 

cc  cm  in  cm  <o  h  n  o 
«-«  CM  CM  CM  ^  CM  CM  CM 

U.  >0  ^©  ©  MJ  ©  O  oo 

M  •  «  •  ••••••! 

i5  hM  h  I  I 

I  !  I  I  1  I 


voooooooooo 
3  Z  •  *  •  •  •  •  •  •  • 

ccuooo  ooooo 


HUOTnOtClTMO 

X  3 . 

<r  o  o 


VI/JOhOOh  OHOO 

3  CC . 

cc  u  o  .  O 


t-  inaj'owoorsoa 

a  . 

h  *<NTT  CM  CM  CM 

>-  ooooooooo 
cc  ooooooooo 

3 

i 

o  ooooooooo 

33  . 

-  cc  ooooooooo 
* 

l 

.  >•  ooooooooo 

j  3  *••••«•«• 

iCC  ooooooooo 
>  ooooooooo 

30  *  •  •  * 

ccroooooooooo 


y  j  inN  ninT  o 

3  IV . 

uC  CM  o 


>-  uc  t  o  o  iv  <  ro  cm  m 

3  P"*  ••  •  •  •  •  • 

CC  CM  T  IV  MJ  c  i  CM  CM  ^ 


^  ooooooooo 

x  z . • 

<r  ^  o 


AC  cc 

a 

a. 

cc  in  v 

•-»  J3 

> 

*  w 

CC  CC  V 

UJ  CC  3 

K  <T  l£ 


©  oo  o  oo  o  oo 

<r  o  *9*  cm  ^  in  cm  cm 
in  in  ▼  9*  'em  n  n 

TtnHOT-oooo 

rv  in  m  n  vn  ^  nn 

♦  WT  TtflTHW 

ooo  o  oo  o oo 
©ooo  oo  ©  oo 

ooo  oooooo 
ooo  oooooo 

o  oo  o  oo  o  oo 
o  oo  o  oo  o  oo 


v-wooo^hoo^oo 

3  CC . 

CC  (J  o  o 


W^HO-flOTMO 

HNHH«  n  o 

ooooooooo 

ooooooooo 

ooooooooo 

«••*••••• 

ooooooooo 


cc>-  ooooooooo 

CC  3  •*••••••• 

ClC  ooooooooo 


v  tw^oi^ooo 
3  O  •  •  •  •••«•• 
ten  rv  ©  o  o-  iv  ps.  w  ** 
CM  fO  ^  Cl  CM  *9  CM 

V  -J  ©  ©  ©  OOOOOO 
3  N  •  •  •  •••  •  •  « 

CC(N  OOOOOO  OOO 

>*dc  ooooriN  ooo 

3^  ••••••••• 

as  cm  o  w  m-  jont>- 
C  M  CM  CM  r^PlHH 


>  Tmin'OHO'ono 

. . 

cc  n  hi*i  ^  po  o 

>•-1  OOOOOOOOO 
3  rv  *  •  •  •  •  • 

ccr-i  oooooo  ooo 

>£C^^inMO  *O^MO 

. . 

CC  CM  CM  9-«  ^  CM  O 


O  OO  O  OO  o  oo 
ooooooooo 

WWM  m  MN  ffl  0^0 

H  H  «H  *K  H  H  H  Hfl 

i  »  i  »  ;  i  i  »  i 
o  oo  oooooo 
ooooooooo 
w  cm  w  <r  « >o  rs  qd  o* 


ooooooooo 
ooooooooo 
uj  CMn^W'Cfv©^© 

XZ 

HH  I  I  I  I  I  I  I  I  I 

H-  ooooooooo 

ooooooooo 

Hl'JMTn,ONCDO 


EXPERIMENT  12A  RESULTS 


I 


*  CO  03  l>  N  N  O 
-  O  fV  M  -O  O  O 

.»  'O'C  7  o 

cn  >  n  n  m  «  w  yi  i 

>  u.  <t  •  •*  •  •• 
j€!ijjHnin/)r<n 
^  j  fi  ui 
>  N  O  O  P J  CO  0D  b-  lu  a 

i>  a  o  c-i  ci  a  a 


2<r  >-  ro  m  <r  jo 

<E2«2C  •••••* 
ci  uj  cc  j  ^  «  ’H  rj  r  j 

i  ri  n  «  >o  h  o  □  ^  *t  w 
*  *4  >  ^  **  r-j  \n  <z  a 


>  o  o  ^  t>»  o* 


**00000000 


i  <r  *h  «-»  i  m  i  j 
III  i 


aooooooooo 

04  <z  ~  ci  rs  n  «r  in  pi  in  o 

q  t  r  m  m  m  m  >o  m 

b*  o  t>  n  coo  o  o  ©  © 

K  HrtM-C<T'0l>l2O 

Pi j  in  in  m  n  n  u*o  w 
>-  ooooooooo 

X  ooooooooo 


:>-  ooooooooo 
)  3  •♦••••••• 

•  X  ooooooooo 

’  >-  ooooooooo 

I  3 

i  cc  ooooooooo 

>-  ooooooooo 

3  0*  •  •  •  ♦  •  ♦  •• 
arnooooooooo 


VOOOOOOO' 

3  2 . 

<2UOOOOOO< 


hi-  HOMn  <ro  ' 

X  3 . 

<t  c  —  ■ 


MHO^OOhO^OO 

3d: . 

ecu  o  o 


0^0 
ci  *  vac i  r  -  3 


>-  oooooooo 

x  ooooooooo 

( /) 

Ui 

2  >•  ooooooooo 

33  . 

h-  x  ooooooooo 

2 

•« 

a.  >-  ooooooooo 

LJ  3  •••••••*• 

Ci  X  ooooooooo 

>-  ooooooooo 

30  •  •  •  •••  *  •  • 
*2WOOOOOOOO© 

. . 

X  Pi  *4  ’-I  H  M  o 


>*JO! 

3  fv  • 

tn  <2  a  *o  i 

U4  I 


ooooooooo 

ooooooooo 


2  >-  OOOOOOOOO 

|j£  3  ••••••••• 

<  2  OOOOOOOOO 


>•  f  'OOOOflOOO 
3  O  *  •••  •  •  •  •  • 

QeWNO^^'fllilMlTi 

a  ro  *4  *+  n  n  **•  r* 

>--4000000000 
3  N  •••««•••« 

2  CN  ooooooooo 


V20ooo-*o*ooo 
3  N  •  •  •  •  •  *  •  •• 

jccjow^t  on^>»< 

p-i  a  n  n  n  h  h 

ooooooooo 

ooooooooo 

Ui  NMvyj-flNCO^O 

2  *4  *4  «  -4  «■<  — *  H  f  -J 

M  I  I  I  I  I  I  !  |  I 

h-  OOOOOOOOO 
OOOOOOOOO 


^  -4  IV  'ON  t  ^  Pi  o 
3  rv  •••  •••  •  •  • 
cc  n  w  ^  n  n  pi  n 


M  O'OMMV'OfitO 
X  2 . 

<CW  o 


>-cnooOfHOO^oo 

3. . . 

<2  CJ  O  O 


h  n9>H  onh  ^no 

O  . 

k  ^  n  h  n  h  pi  o 


>•  ooooooooo 

3  . 

X  ooooooooo 


ooooooooo 


ooooooooo 


X v  ooooooooo 
«  2  OOOOOOOOO 


v  *'in*'OP4-*'Oroo 

30 . 

ccn  hm  m  o 


>--1000000000 
3  ^  •  •*•••• 

2  PI  OOOOOOOOO 


>-  X  **  *+  'Q  Cl  n  •€  h  h  o 

3  . . 

2  PI  **  Pi  •*  **  PI  O 


ooooooooo 

ooooooooo 

rintin'Oivooo'O 

—4^*4  ^  h  n 

I  i  •  !  I  I  I  I  I 

OOOOOOOOO 
OOOOOOOOO 
*4  ci  «r  m  *o  rv  ®  o> 


EXPERIMENT  14AA  RESULTS 


yi  co  h  m  ?s  ^  *j«j 
M  NUT  C3  n  T 
•  «  •  •  •  •  • 

OflN  rs  P-4  -*  Cl 

nnn  c n  >-  a)  *-«  n  o  n  r-4  ©  ao 

>•  ii.  c  •  ••••••  •• 

c  LU  J  P4  r  J  CD  O  u*l  <T  ©  CO 

-r*  r*i  w  *h  ^ 

ooncsnfioi-u  ^ 

NON  W  n  O  Q  A 


v  <r  v  <r  *r  ©  u 
a  © 

2:  <r  >  o  >0  >  n  c  h  n  o  o 

c  cc  oc  <r . 

cc  u  cc  —■  p  i  ^  m  ^  >o  *■•  p  i  © 

o  ui  sd  c  m  o  q  >  <i  u; 
w  o.  iN  ro  p  j  o-  o  c  a 


,  n  m  ro  v  ©  o  © 


FO 

03 

K 

il 

O 

a 

4- 

2 

<r 

2 

V 

Ui 

3 

Ci 

u; 

cn 

*■* 

Ui 

CC 

ce  >■ 

U_ 

3  3 

w 

1-  cc 

M 

cc 

CO 

<t 

u 

a.  > 

uC 

Ui  3 

c 

C  i2 

Cl. 

Ui 

CC 

>- 

3 

Ci 

oc 

II 

C3 

*-* 

V 

u. 

3 

2  W 

2 

O  ui 

U  K 

<c 

> 

m  oc 

3 

00 

Of 

O'  3 

w  0 

1:  ~i 

cn  u. 

u_ 

Ui 

HH 

b-  Ui 

A 

3  CD 

N"0  r  i  <r  O'  cmd  *-• 

'00*£>&*waj<r«r<r 
I  P-i  I  i  h  i  I 
III  I 

aooooooooo 

. . 

c  r-i  «r  h  r-4  cs  ci  tn  o 

i  2  cm  m  m  m  n  ro 

MH«TC0iiTi3fgv<r 

in  wh>o  <n  n  r-j 
^  t  in  in  n  w  in  ^ 

ooooooooo 

ooooooooo 

ooooooooo 

ooooooooo 

ooooooooo 
•  •«•••••• 

ooooooooo 

ooooooooo 

!  O  *  •  •  •  •  •••  » 

moooooooco 


J^CDN>0Nn«O^ 

r  jin  n  w  -o  o  ^  h  > 
r-4  ci  r-4  *h  m  ~ 

CO 

cc^-porsC4CDinNv  o  >- 

fs.  *  •  •  «  m  * 

«  cms  in  in  'C  ^  in  ro  ©  .j 

n  ri  cm  r-4  r  i  ui 


WNOnt  OOOOW 
•  *  •  •  •  «  •  *  •  o 

vr  in  1  h  n  h  r-j  i  1  <1 

II  I  I  I  I  CC 

ui 

COOOOOOOOO^ 

2 . 

<r  ©  -<r  o>  -h  ©  h  <ra  o 

x.  in  in  m  <r  *0  <r  m  r-4 


CC 

b~ 

03  in 

7 

9 

7 

<3*  0  0 

0 

u_ 

Ui 

a 

*  • 

•  •  * 

•  •  • 

• 

b 

a. 

H 

in  p  i 

•c  0  ro 

N  MO 

0 

K- 

X 

Ui 

>- 

in 

00 

<r  m  in 

000 

VMM 

OOO 

0 

>- 

V- 

3 

•  •  • 

•  •  • 

• 

3 

DC 

CC 

0  0 

000 

OOO 

0 

CC 

O 

u. 

2 

CO  > 

0  0 

000 

0 

0 

0 

0 

cn  >- 

*-» 

-1  3 

•  • 

•  •  • 

•  •  • 

• 

— i  3 

<r 

<Z  CC 

0  0 

000 

0 

0 

0 

0 

<r  cc 

ac 

0 

cc  > 

0  0 

0 

0 

0 

OOO 

0 

0 

CC  V 

UJ 

CC  3 

•  * 

•  •  • 

•  •  • 

• 

uC  3 

<t  CC 

0  0 

000 

OOO 

0 

<t  CC 

2 

H4 

>* 

0  0 

0 

0 

0 

OOO 

0 

>• 

»H 

3  O 

«  •  • 

•  •  • 

• 

3 

2 

cc  noo 

0 

0 

0 

0 

0 

0 

0 

CC 

>*COOH>  <0  >  M3  O'  © 

32 . 

a  (J  o  **  o 


*  r-  r i  c-  is  n  >  w  r-i  r  i  o 

:3 . 

:  a  cm  n  rs  ^  o 


•  cnooooooooo 

:  cc . 

;  u  o  o 


h~  -fl  N^-O  NN^  NCD 

O  * . 

h-  rj  ^  ro  o  n  m  >  n  *h 

H  H  H  H 

>-  ooooooooo 

2  •  *  * . 

CC  ooooooooo 

) 

J 

:>  ooooooooo 

>3  *  •  •  * . 

■  cc  ooooooooo 

!  >■  ooooooooo 

4  3  . 

i  CC  OOOOOOOOO 

>-  OOOOOOOOO 

3  0  •  •••  •••  •  • 

ccmooooooooo 

>  JNNinffl  ^  O'  -N  05  33' 
3  N  •  •  •  •  •••  •• 

CC  r-4  *■»  CD  03  tt  NWS)  -i  «h 


>-  CC  c l  n  <r  O  O  O'  CM  Ui  o 

3  N  *  •••  *  •  •  *  • 

i  n  n  h  m  >o  o*  as  m  ci  o 


(M  n  r-4  n  m  *-<  cm  o  o 


vojoooooooo© 

3CC . 

CO  u  o  00 


00  O  03  O'  r-iOO  OO 
^  m  n  n  c  >c  -•  n  o 

ooooooooo 

ooooooooo 

ooooooooo 

ooooooooo 

ooooooooo 

ooooooooo 

ooooooooo 


•  JinWMOMNOOO 

I  f\  •  •  •••  •  »  •  • 

;N«NMtof-i  r«  o 

r-4  P4  «H  *-«  C  l  Cl 

•  cc  nn  ^  ot  n  00  o 

•••  •••  • 
:  n  n  o  in  m  o  vs  00  o 
ri  m  PI  P-l  ri  Pi  pi  ^ 

ooooooooo 
ooooooooo 
i  ri^^ruO'ON'CJO'O 
fl 

1  I  I  I  I  I  I  I  I  I 

ooooooooo 
ooooooooo 
«  c  i  n  f  n  4  n  03  > 


V  JhhO'O  Not  no 
3N . 

«CNHp|fi  PI  *h  ^  o 


>-  cc  -h  cn  -*  r-j  n  *r  in  o 
3  P'  •  •  •  •  «  • 

cc  p-i  n  in  m  md  in  o»  -*  ri  o 


ooooooooo 
ooooooooo 
f  I  M  C  g1;  'fl  fs  33  C*  O 

**  *H  *-♦  -H  *1  rt  H  P  I 

1  i  :  !  1  !  :  1  : 

ooooooooo 

ooooooooo 

«fin«rW'ONO> 


EXPERIMENT  17  RESULTS 


EXPERIMENT  20N  RESULTS 


*  9  1 


»  1  I  I 


o 

H-JM 
cn  j«  i 
UJ  UJ  0  • 

x  i-  cc  in  i 
>-<  <c 

i-  C3 

uiuin  i 
3  w  m  < 
<E  UJ  <c  * 
CC  CC  CO  **  1 
h-  X 

»-  o 

UJ  K 
C3 

C  O  X  0*  i 
C£  h  W>0  i 
UJ  UJ  • 

o  x  o:  o  i 

<  N  Irt  ' 


<  cm  cm  cm  ro 

)  *•  OT  Pv  M 


•  o  o  r*  m 

» **  -«  cn  >*  o  o  in  o  w  'O  o>  iii  v 

> ic  . . 

c  -j  a  u  ^  *■« 

.  in  ^  >o  o  r-  lu  a 
)  >0  <7  ^  O  O  Q 


■  <r  <r  <r  o  uj 
a  a 

X  <X  >  WVCO  'ONHO‘5.0 

<r  cc  &.G. . *  * 

cc  u  c  j  pi  v  n  n  w  cm  ^  o 
j  o  o  NOQXUi 
j  n  w  o  o  <r  o 


'n  M  MM  non  >0 

CN  inn  n  HC3  I  I 

I  *■**■«  I  I  I  I 

1  l 

iOOOOOOOOO 

N  O  CD  M  'O  M  PI  H  o 

h  n  hi  n  n  ^  >0  n 


i  o*  m  ts  in  in 


m  <r  <r  co 
fowin  m 


>qoo  cm  **00000 

3  2 . 

ecu  ©  o  o  ©  o 


m  t-  cm  m  n  o  o  **  r-j  cm  o 

xx . 

co  w  w  cm  cm  o 


>-cn©o©o©©oo© 

3  CC . 

Li  u  o  o  c 

i-  coNNo*MinMM<r 
K  PI  CD  CS  S3  N  N  NW  ftl 


©ooooooo© 

©ooooooo© 


ooooooooo 
3  •••••••♦• 

X  ooooooooo 
cn 

UJ 

cc  >*  ooooooooo 

33  . 

H-  CC  OOOOOOOOO 
0C 

c 

Cl  >-  OOOOOOOOO 
LJ  3  •••♦••  •  *  • 

a  cc  ooooooooo 
>-  ooooooooo 

3  O  •  *  •  •  •  •  •*• 

ccmoooooooo© 

>j(MinoNo*WTin** 
3  IS  •••  «  •  • 

oc  ci  cm  co  is  in  rs.  m  cm  cm 


h*  CC  O 
CC 

<r 

Cl  >■  O 
UJ  3 

m  CC  o 


ooooooooo 

ooooooooo 


ooooooooo 


ooooooooo 

ooooooooo 


>-  ooooooooo 
30*  ******** 
ccmoooooooo© 


V  j  n 
3  rs  • 
>  cn  cc  cm  >0 

J  UJ 


MDO*minino*inin 

iVNND'TOB 
CM  CM  CM  ^  **  M  *h 

cn 

i<r**r\vfflOOO>- 

^Non^ro-^rooj 


vccwpiiniNN'onNO 
3fS***  •*••♦• 
cctNpnisncO'ONo^rs.o 


3 

*h  pi  n  h  h  n 

CM  UJ 

** 

il  O 

a 

cn  «j 

LU  U. 

u_ 

9 

0 

0 

0 

5 

0 

9 

O  O  UJ 

*-< 

•  •  O 

M  N  CD  h  fj  M  h  M  O  O 

3  UJ 

a 

m  in  i  i  r>  **  *■< 

1  1  <t 

. . 

o  a 

ii  iii 

cc 

<z  •-*  o 

cc  c 

UJ 

1“ 

cc 

o 

2  UJ 

QOOOOOOO 

o  o  <x 

>-cnooooooooo 

O  3 

i 

2 . 

•  • 

3  CC  J- . 

CM  C 

UJ<tOHN(Mn^W 

CD  O 

cc  u  o  o  o 

1 

axininrjnin^n 

M 

^CKOominncho 

ooooooooo 

006000000 


cn  >•  ooooooooo 

c  cc  ooooooooo 

3 

cc  >-  ooooooooo 
«K  OOOOOOOOO 

>•  ooooooooo 
3  O  •••••••  •• 

ocnooooooooo 

>  jn  t  *<on\o  oo 

3N . 

KNn«B’OtOPlNO 

(NPIH^CNPIHH 

VOC'OWO'OCM  Q*«»0 
3  N  •  •  ••  •••  •• 
fl£Plfl8KI«NflONO 
N  CM  PI  C-i  C4  CM  CM 

ooooooooo 
ooooooooo 
uj  CMm^-in^oNCD^o 

X  *4  1-4  *4  +4  +4  *4  *4  *4  C  l 

M  I  I  I  !  I  I  I  I  i 

H  OOOOOOOOO 
ooooooooo 
^r^pi^Pin'ON0Di> 


h-  oinrs^*o>>'0^‘0 
i-  h  n  pi  n  h  th  *<o 


>*  ooooooooo 

3  . 

cc  ooooooooo 
I  >■  ooooooooo 

13  •••*••••• 

:  cc  ooooooooo 
!>*  ooooooooo 

:3  . *  •  •  • 

:cc  ooooooooo 


>*  ooooooooo 

3  O  •  *  * . 

ccnooooooooo 


. . 

CC  M  **  CM  **  NH  *4  O 

>-£CN'OD»N«nfflnO 
3  N  ••••••»•• 

Kf'iPiTnnNN  mo 


ooooooooo 
ooooooooo 
uj  nnvin'flND30‘O 

*-»  I  I  I  1  I  I  I  I  I 

OOOOOOOOO 

ooooooooo 

»irin<nv<JNa3P 


il)}» 


1  « 


o 

-i  ©  ! 
tO  JTI 
UJUiO* 

r  »-  ar  w  ' 

*-•  <t 
h-  o 


LU  X  UJ  >  ! 
3  tn  »-  o-  i 

CUI«  • 
Ct  CC  □  M  I 
I-  X 


i  co  n  -4  o  cm  o  o  o  o  o 
fj&.nvwooooo 

O-r^O-O-COOOOOO 

cn  >-o-cc^F:»400-rj  ©ooooo 

>a.<r . 

jcuj^'c&'oin^^wrjooooc) 

<Z  J  £5  Ui  *-■ 

nTinri<o«oooooHUj  q 

OO'OfJNOOOOOOQ 


UJ  h- 
© 

<l  a  x  > 
a:  *-  cn  m 

UJ  UJ  • 
3  X  ££  CM 

U.  h- 


mnNMfjooooo  u 
a  co 

2  c  vO'flnMnfJiO'Cioooooc 

<lcc  cc<z . 

K  u  cc  j  rj  ^  m  h  cm  ro  *4  o  o  ©  o  O 

^(SOOOOO«>  €LJ  ^  ^ 

<ro-r>.©o»oo©oo  <r  a 


VWHPUJ00®00000 


-OO^O-OOOOOO 


i  «•*  I  CM  I  I  (  1  I  I 
1  I  i 


aoooooooooooooo 

I  . . . . 

uoO'flf'iHra:  voooooo 

arHbTinnwfown 

K  V*40»0-^'C0-CM0-©OOO© 

O  . 

►->  NWNN^WOOfJOOOOO 
^<r«fOPoro^-<r 

>•  O  O  O  O  Ci  o  o  o  o  ©  o  o  o  o 

3  . 

as  oooooooooooooo 


oooooooooooooo 

oooooooooooooo 


.  >-  oooooooooooooo 

13  . 

i  6C  oooooooooooooo 
>.  'O'orj^o-sscocjoooooo 

3  CM  •••••••  ••••*•• 

aHf^NNNfJVNOOOOOO 


O  O  CD  fa“J  < 
i  ei  ci  i 


l  0.0  Cl  M  I 

n  m  h  h  i 


>*caoopo^oooooooooo 

32 . 

cc  u  o  o  oooooooooo 


Mh-o  *4  «4  CM  -40^0^00000 

X3  •  •  •  «  . . 

CO  o  o  o  o  o 


>tnoooooooooooooo 

3Q£ . 

CCCJO  oooooo 


0"ONOOO*NMS)OOCOO 

H<oooww^«rjooooo 


>  oooooooooooooo 

3  . 

cc  oooooooooooooo 

cn 

UJ 

a:  >•  oooooooooooooo 

33  . 

I -  AC  oooooooooooooo 

C£ 

<r 

a.  >-  oooooooooooooo 

UJ  3  . 

Q  CC  oooooooooooooo 


I 


>>  mmn^^nocj  oooooo 

3  CM 

a;HMvOOCDIfi^N«COOOOOO 

H  ^  H  H 

>.jinoMnHn>4-oooooo 

3  ^  ••••*••••••**• 

cc  fa*}  ro'or-j  oooooo 

^4  H 

>-  OnMSM-QJ’flN'COOOOO 
3  C£  •  *••••*«••  •  •  «  • 
ccO‘HO'Oin4-wnnNooooo 


i  ® 
i  i 


*-•  oooooooooooooo 

X  2  •  *  •  . . 

<CM  oooooo 


ifS^CDO- 
^  V  fl  S)  I 


I  ’■I  W  •<  H  | 

1  nnwn- 


VWOOOOOOOOOOOOOO 

3  CC . 

2  U  OOOOOO 


h-  o'on'flinwnnnooooo 

O  . 

k-  cm  cm  *4  cm  « ooooo 


>  oooooooooooooo 

3  . 

cc  oooooooooooooo 


tn  >-  oooooooooooooo 

^  3  ••*••••  ••••»•• 

<rcc  oooooooooooooo 

3 

►4 

cc  >  oooooooooooooo 

K  3  ••••♦•♦  ••••»•• 

<z  cc  oooooooooooooo 


cn  >-  oooooooooooooo 

-13  . 

<r  cc  oooooooooooooo 

3 

44 

oooooooooooooo 

CC  3  . 

«  CC  oooooooooooooo 


>-  oooooooooooooo 

3rj******«  ••••••• 

D£«HOOOOOOOOOOOOOO 


>  OOOOOOOOOOOOOO 

3  CM . 

0:^00000000000000 


V-IOO'O^’fr-^OOOOOOOO 
3  (►  •  •••*••  ••••••• 

cc  n^O'flW^'OWNOOOOo 

f  KJ  M  N  N  4  «  4 

>■  IflwTONMIX^OOOOOO 

3  CC  •••••••  ••**••• 

fiC>Mr0^4WW«W'0000000 
CM  m  CM  CM  CM  -«  *4 


>jM'0Ny‘jnHHQ3inooooo 

30- . 

cc  cm  *4  n  cm  cm  ooooo 

•4  01 

>*  >CMilCl'fl4fl3MOOOOOO 


CC  o-  C  i  4r  *4  *4  *4  *■ 


OOOOOO 


oooooooooooooo 
oooooooooooooo 
riM4ftf}-ofva9o-o«rjw^,ir) 
H  MH  H  fl  4  H  44  CM  CM  CM  PI  PM  C i 

I  I  i  I  i  l  i  I  i  i  i  i  i  i 

OOOOOOOOOOOOOO 
OOOOOOOOOOOOOO 
h  f  j  n  ^  ifl  «o  n  o&.0  4fjfo  t 

*4  4  4  4  t4  4  «4  4  «4  Cl  n  N  Cl  CJ 


0000-0000000000 
oooooooooooooo 
c i  n  4r  tn  -o  rs  co  o»  o  cm  n  v  id 

H  4  H  4  H  4  4  Cl  n  Ci  N  C4  Cl 

I  I  I  1  1  1  I  I  i  I  I  I  I  ! 

oooooooooooooo 

oooooooooooooo 

4  M  n  f  If)  <  Ml  O'  O  4  M  w  ? 

4  M  4  4  4  4  4  4  4  Cl  C  l  Cl  C1  Ci 


EXPERIMENT  34  RESULTS 


■  -j  ©  in  in  pj  m  h  h  >o  o 
-vrjT  *c  ©  <r  o  n  o 
i  o  *  •  • 

:  cc  in  w  m  O'  O'  ©  O'  O'  co 


:  w  >  in  a  r-j  >-0  n  n  m  w 
)  r-  O'  CD.©  OOOSJMN 
J  c  •  •  •  •••••• 

:aN«n  rnnwwM  c-i 


I  2  5-MN  m  w  w  O'  in  Pft 
'WM^O  H  1)T  rj  N  o  > 
Ui . 

:  ©  n  ^  n  h  n  «  o  o  d 


to  >  o»  ©  w  w  ©  m  ci  ci  «c 
>-  u,  c . . 

-JCU-J^'O  *-*tr>W'CliOWr; 

<z  w  a  u  w  w 


©  © 

5  >,O'0P<N'cnn'flii 

O  ©  ©  O  •  •  •  •  *  •  •  •  • 

©  ui  ©  j  f j  v  n  h  m  «  h 

©  Z>  <X  U 

c  a 


<r  O'  ©  no© 


S3PJ  I  O'  Cl  i 

II  II 


^CDOO^^HfS©©©© 

©  u  ©  ©  ©  ©  o 


'  o  ^  n  o  ^  ©  n 


©  ©  ©  ©  o©o©©© 

l  . . 

Ui«X0'©>0  n  »i  <r  !>«  <r  o 
a  r  w  m  m  n  n  n  in  n 

t-  v^tfS'OuoO'r'UO© 
o  •••  •«•••« 

I-  NfHf0T.0  0.ON 
—  » in  mo  n  t  t 

0-  oooooooo© 

3  ♦•«  •••••• 

©  oo©©©©oo© 

0 

Li 

c>  ooooooooo 

J  3  »•«  •«•••» 

-  ©  ©©©o©o©©© 

-  >  ©©o©o©©©© 

J  3  •••••••••*! 

3©  ©©©©©©©©© 

>-  >0  >0©  V  >0  ©  N  n© 

3  Col  •  «  •  ••• 

©  w  CM  w  n  'O'QtTNO 

^  JCONO  MO©  OOO 
3  ^  ••*  •**••• 

©  'MO'C-^moT©© 

N  c  i  w  ^  c-i  n  cm 

>  o  n  in  «  -o  •*  o  on  co  v 

3©  ♦  •  »  ^ 

©  O'  po  ©  in  oMfinttfu 

Ci  C-i  w  w  **  Ci  Lu 


VW©©0©0©©©© 
©  u  © . © 


i—  0''0C'©0'<r©w<r 

o  ••••••••• 

k  '^'Oovr-i'Oininci 

>•■  ©©©©©©©©© 

©  ©©©©©©O©© 

(ft 
UJ 

©  >■  ©©©©©©©OO 

ZD  3  •  •  •  •*•••• 

i-©  ©©0©00©©0 

© 

<€ 

©>-  0©0©0©©©o 

Ld  3  •••••••*• 

a©  ©oooooooo 


©o©©©©o©o 


>-  ©P05rrs.O'>0'rv© 

3  N  •  •  •  •  *  • 

cc  ^  n  «o  o  n  n  n  n  in  o 
w  n  \n  *•  c  i  w 

vjmoroN^-och^© 

3  O*  •  •  •  •••••• 

©  HcnH^rnNCic 


>  O'  c  i  O'  c  i  v  <m  c-i  w  ^ 
3  ©  ♦  •  •••»••• 
©  O'  ^  CD  T  O'  -C  PO  C  l  n  C-J 


bo  ^  ©  o  n  o  «  o  o 


,  ©  ©  ©o©o©o© 


a©©©  ©©©©©© 

I  2  •  •  •  •♦•••• 

©  <2  CM  rs  tr  QD  O  VJ  w  ps.  Ci 

or  in  ro  >o  w  *?  c-i 

I—  W  **  ^  ©  GD  C-4  (►*-»© 

o  •  •  • 

*-  'Own  o  ^  o  co  n 

▼  bo  m  ^  c-i  c  4 

>  ©o©©©©©©© 

3  ••»  •••••» 

©  '  ©©©  ©©©©©© 

>  >-  ©©©©©©©©© 

13  •••  •**••• 

:©  ooooooooo 

i 

>  oooooooo© 

©  ooooooooo 


>  oo©  ©©©oo© 

3  C-4  *  •  •  •  «  • 

©  w  o  o  ©  0©00©0 

>  -J  ©  ©  ©  ©  O'  w  ©  ©  © 

3  O'  •••  •  •  *  •  •  • 

© 

C4  C-4  w  w  C-4  w  w  w 

>*  in-wrr  OO'WO'W© 
3  ©  •  •  •  »••*•• 
©O'^rO'O  Mil  in  ro  h)  o 

C-4  m  C  I  M  C  4  C-4  w  w 


>-  (ft  ©  O  ©©0©0©0 
3  ©  •  •  ••••••• 

©  CJ  ©  o 


t  o  >o  ci  rs  «  m  m  sj  ^ 

h-  c-i  n  w  r  -i  n  w 

v  ©o©o©©©©© 

3  •• 

©  OOOOOOOOO 

©©©OOOOO© 
*  ©  OO©©©©©©© 


|>  ©oo©©©©©© 

:©  ooooooo©© 


>  oo  o  o  o  ©  ©  ©  o 

3  C-I  •  ♦  •**  •  *  •  • 

©oooooooo©© 


vjfn-orimpjHOcoT 

30'«* 

©  W  5T  W  n  C  i  C-4 


>-  'ON^nonO^r© 
3  ©  •  •  •  *  *  •  •  •  • 
©  O'  C-i  «r  C-4  w  w  O 


©o©  o©©o©o 
OOO-OO©  ©oo 
ui  c-iPO^rin'ONcoO'© 

C  T-*  «-<  W  W  C  i 

«  I  I  I  I  I  l  I  I  ! 

»-  0C©0©©0©0 

©oo  ©ocoo© 
Hfin  ^rtn'orsoDO' 


oo©o©oo©© 
o©  ©oo©o©o 
ui  c-in^rin'OrvfflO'© 

«  i  I  I  I  I  !  !  i  I 

I-  ooooooo©© 
o©  ooooooo 
wnn<Mn'Of"CDO' 


#  t  t  i  i 


IL  « 


A-21 


EXPERIMENT  36  RESULTS 


j  in  ji  >o  "0  r:  fi  —  ul  O 

O  0*  03  if.  rt  IS  >  o 


■iz<ro«0'C'C>xo 

—  ^  Ci 


:UJ>O'0'-N<f03<rN- 

I  r  C  Mil  C3  N  N  *T  111  f  i  o 

I  <£ . «- 


I  I  fi  n  111  3  >  M  H  N  >  c 

■  cn  ^  x  :>  t-o 

Ui  •  - . *  * 

:cco*iM^«-iuio 

I  X  ^  "T*  ’-i  »■*«*■>«»■■<  *-» 


<rmof^^C!>oo 


n  >0  :  i  r.  m  ®  i  i 
i  i  ■— <  i  (  it 


aooooooooo 

2 . 

i  <1  ^  rrc  r:  iii  d:  n  ui  o 

S3  S3©rvOP0~«>O 

i  •  •••••••• 

N'0D"C^'0in-0O 
h  iii  «  t  n  t 

•  ooooooooo 
ocooooooo 


co  >  &>  iii  ji  >  >  ^  o  n  o 

>-  u»  <E . 

«XUJ  —  — 

J  A  Ul  ~ 

LJ  Ct 


<t  >-i>o^*iiM>®>on 

cc  a:  <r . 

w  cc  -i  fi  in  n  ft  <  «  cm 

:>  <z  '-Li 
<t  q 


>•  a  o  o  <  >o  r  j  o  h  n  o 

3  2 . 

cc  u  ©  o  m’  o  o 


^  h»  cm  in  <r  ci  n  ^  cm  cm  © 

X2 . 

<ro  h  © 


>-0)»«4t*©©»*©©©© 

3  CC  • . 

CC  CJ.  © 


111  O  H)  h  lil  H  N  O  O 
^NO'pnmrrj'OSD© 


©©o©oo©o© 

©  ©  O  ©  ©  O  O  O4O 


©oooooooo 

©©©©©o©o© 


v  ©©o©oo©o© 

3  © . 

dCf-3©^w©0^©©0 


>-  -I  © 
3  iv  . 
03  Ci  CM  N  ! 

u 


>-  ©©©©©©©©© 

3  . 

CC  ©©©©©©©©© 

<J) 

Ui 

cc  >  ©©©©©©©O© 

3  3  . 

»-  CC  ©©©©©©©©© 

cc 

<t 

a.  >•  ©©©©oo©©© 

a  cc  ©oooooo©© 


>-  otxoo^ooo 

3©  •  •  •  •••  •  •  • 
liM  OM  OOlilOOO 


VjNOCDOHt3S!BO 

3  IS . 

cm  c  h  h  pm  io  © 


vcc^m^coo©^©© 
3  ts  ♦••«■••  ♦  ♦  • 
KNN^CDN^^OOO 


ui  a  c-i 

a  1 

« 

cc 

ui  a  o 
©  i  z  • 

C  Ui  <C  UI  . 

ariiv 


►h  ©r-i  ©©©©©©© 


l©©0w^©w©0 


ors^ocacsrv'oct 
cm  in  po  c i  >o  ^  ^  cm 


©©©©©©©©© 

o©©©©©©©© 


cn>  ©©©©©©©©©  cn>- 

J3  . J3 

<t  CC  ©©©©©©©©©  C  CC 

©  © 

cc  >  ©©©©©©©©©  cc  > 

CC  3  . CC  3 

<r  cc  ©©©©©©©©©  <r  cc 


o©©©©©©©© 

©©©©©©o©© 

©©©©©©©©© 

oo©o©ooo© 


>  CDriOO^O*©©© 

30 . 

CC  JO  f*3  P*3  ®  O  CM  S3  V)  T-i 

ri  r-i  ^  n  n  w  h  fi 

>«jnrv©riOQOOo© 
3  fs  •••••••«• 

flc  n  i/3  i/3  m  ifl  ro  «r  r-i  cm  © 


>-  oinisrsmxcoaacj 

. . . 

cc  ro  ih  rn  cm  cm 


>j(E©vc0'0h  rs  «r  © 

3  IS . 

cc  cm  ~«  ra  ^  in  © 


VCCO'Q^OOOhia© 

3  IN . 

CC  CM  ro  ^  IS  **  S3  W  «T  Ul  © 
CM  M  Ci  Cl  Ci  CM  Ci  ^ 


>ii'0'0ina3-ir5bvoo 
3  N  ...  ...  ... 

cc  ci  now  ci  *«  r  i  cm  © 


OOOOOOOO© 

©oooooooo 
ui  c  i  n  ^  w  vi  i\  o  >  o 

Z  ri  i-t  -<  CM 

m  I  i  |  |  I  i  i  I  I 

w  oooooooo© 
oooooooo© 
*■<  cm  n  «r  m  S3  rs  q  ;> 


oooooo  ©o© 
ooooooooo 
Cl  n  yT  '4  fS  03  ^  o 

H  fl 

!  I  I  i  I  1  !  I  1 

©oooooooo 
ooooooooo 
*>•  r<  m  • c  ms  i> 


o 

»- 

-J  •o  r-4 

T  “3*T 

-0  u*  >  O 

cn 

-j  «  > 

a  a  o 

\  «r  r-i  o 

Ui  Ui 

a  •  • 

•  •  • 

•  •  • 

* 

z  x 

>“•  C 
*-  a 

CC  O*  S3 

S3  S3  uT 

m  '0  M- 

o 

-i 

Ui  X 

U  J  ^  CD 

'O  N  'C 

O  O'  N 

<r 

o  cn 

X  -«  CO 

>  S3  X 

X  -o  C3 

<~4 

<r  ui 

<r  •  • 

•  •  • 

•  •  • 

m 

X  tic 
x  X 

0  O'  IO 

M  *0  M 

3 

3 

3 

n 

p— 

a 

Ui 

r— 

a 

<t  c 

in-* 

jl  «  W 

tn  r-<  w 

o 

CC  X 

cn  r-i  s: 

w  .-3  O  >  X 

U3 

Ui 

Ui  •  * 

•  •  • 

•  •  • 

• 

O  X 

££  ^4  v* 

O’-*-* 

—  >  > 

<r  >-• 

3  M 

i-H  r4  H 

«-4 

X 

4- 

X 

o  o- 

3 

0 

Q 

r  i  r-i  o 

O 

4-4 

•  • 

•  •  • 

•  •  • 

• 

a 

O  1 

r-*  w  i 
i  i 

1  CO  1 
) 

1 

i 

Q  O  O 

z  •  • 

.0 

.0 

.0 

.0 

.0 

.0 

o 

Ui 

<r  -*  r-i 

in  r-i  a5 

o 

O 

X  r-i  in 

in  rt  ro 

ro  >0  M 

rO 

CO 

(- 

O  S3 

Hnn 

r’ 

0 

9 

o 

K 

a 

•  • 

*  •  • 

•  •  • 

G 

x 

u“3  «r 

m  >  a 

o 

z 

ri  ui 

m  m  M  n  in  m 

<1 

z 

>- 

o  o 

o  o  o 

o  o  o  o 

u 

3 

•  • 

•  •  • 

•  ♦  « 

• 

a 

tiC 

o  o 

0 

0 

0 

o  o  o 

o 

cn 

—4 

u 

tic 

tiC  >- 

o  o 

0 

0 

0 

coo 

o 

x 

3  3 

•  • 

•  •  • 

•  •  • 

• 

o 

X  X 

o  o 

o  o  o  o  o  o 

o 

ro 

tic 

a 

<r 

» 

x  > 

o  o 

0 

0 

0 

0 

0 

0 

0 

Ui  3 

•  • 

•  •  • 

•  •  • 

• 

<x 

Q  X 

o  o 

0 

0 

0 

0 

0 

0 

o 

X 

X 

cn 

> 

o  o 

0 

0 

0 

0 

0 

0 

o 

3 

o  *  • 

•  •  • 

•  •  • 

a 

ii 

cc  ro  o  o 

i 

0  0-4 

o  o  o 

a 

*-* 

>* 

-J  o  o 

O  O  O 

o  o  r-i  o 

3  r\  *  • 

•  •  • 

*  •  * 

• 

(fi  >-CD3aU'NC0O>O 
>*  X  C  •  •  *  •  •  *  •  •  • 
j  C  u  j  ^  *r  ro  w  m  r  i  c  o 
•t 


ui 
x  c 

z  <t  xis.ro©co~«inino 

c  x  x  <1 . 

x  lu  a  _j  ~  r-i  -*  r  -i  w 


>ooocoooooo 

3  Z . 

ceuooooooooo 


n  v-  o  n  n  o  c  t  k  rt  o 

X  3  *  •  •  • . 

<r  g  o 


vcnooooooooo 

2Ci  * . 

X  CJ  O 


h  ^  n  n  m  n  rt  h  o 


>-  ooooooooo 

cc  ooooooooo 

cn 

UI 

cc  >•  ooooooooo 

33  •*•*•«••» 

XX  ooooooooo 

x 

<x 

X  >  ooooooooo 

Ui  3  •••••«••• 

q  x  ooooooooo 


X  CM  S3  O 
ro  i 

>  X  O  S3 
3  rs  *  • 

x  n  in  ^  i 

*+  «  i 


OS  Os  i,"i  O  Sil  ^  O  _1 

CM  »s  w  r-i  C  i  CM  Ui 


>  OOOON^OOO 

30** . 

ccMOOOO^inoco 


yjH^'O'C'cnNno 

. . 

cc  n  h  Pi  h  no 


vocoinM'flOfwNo 

3f*v*  •••  •••  ♦  * 

a:  cm  cm  n  in  in  ro  ro  n  ^  o 


■r-4 

Q 

<3 

i! 

-J 

(J) 

X 

X 

ro  m 

0 

0 

0 

9 

£ 

0 

o  ui 

Ui 

t-H 

•  • 

•  a 

4-4 

K 

UJ 

Q 

CD  ! 

CM  »  O*  1  1  1 

i  <t 

X  z 

X 

0 

1 

1  t 

cc 

<r  *-* 

o 

<z 

Ui 

X 

tic 

cc 

o 

Ui 

<3  0  0 

0 

0 

0 

0 

0 

0 

0 

A 

>  a 

rs 

> 

i 

Z  •  - 

•• 

3  X 

ro 

Ui 

<r  sj  «> 

O’  -«  O  >  O'  -*s 

X  U 

i 

a 

z  n  <r 

o'  o-  m  ?o  ro  ro 

tic 

X 

rs  n 

o  n  a  <o  o  o 

o 

X 

Ui 

Q 

•  • 

•  ***•• 

• 

a 

X 

X 

r*  sj 

r  j  r  j  o*  ro  o-  -4 

—4 

X 

X 

o'  in 

o*  o-  m  o-  ro  ro 

ooooooooo 

ooooooooo 


cn>  ooooooooo 

j  3  »  •  ••••*»• 

«X  ooooooooo 
o 

xx  ooooooooo 

Of  3  •  ■  •  •  •  •  «  »  • 

«x  ooooooooo 

>•  >«05O«NOOO 

30 . 

ccwmnMnfiOMn^ 

N  N  h  h  W  M  h  *<( 

X-JOOOOOOOOO 
3  ^  •*•••»•»* 
xc^o-foo-^inromm© 


oooooooo 

oooooooo 

o  o  o  o 
o  o  o  o 

o  o  o  o 
o  o  o  o 


>  ClHOHfiNNCDO 

3  0 . 

cc  n  n  ro  n  **  o 


>j&*ciNooDininno 

3  . . 

X  CM  *-*  a  o  o 


>ac»Mon«fl>ooo 
3  ^  •••••••»* 

X  f-4  >  00  -H  >0  N  CM  O 
r-i  CM  CM  f -4  *4  -4 


>  x  cs  m  n  cm  o  o  ro  o 

3  . . 

x  n  r  4  r-4  o 


ooooooooo 

ooooooooo 

f-irt^n^NCQ^o 

»  1  I  J  I  '  f  (  I 

oo  ooooooo 
ooooooooo 
r  i  ro  o-  m  'ON©  a. 


O  0-0  o  o  o  o  o  o 
ooooooooo 

Ui  Ci  n  O’  in  'C  ^  CD  >  o 

Z 

*-*  *  ?  '  l  }  •  |  }  ! 

X  ooooooooo 
ooooooooo 
«  c.  ^  «o  n  a  a- 


EXPERIMENT  38  RESULTS 


•  <N  —  in  Cl 

!  >0  T  <0  > 


i  rj  r**  ri  *o  >- 

t  a  —  cm  r-j  j  <x  i  . . 

«IJ  Id  J  fl  rt  >  r-l  n  >  <P  o  t 

k  lu  A  uj  h  r*)  M  h  i  r;  cm 

a  a  2 

:  S3  <r  -c  cs  ._j 
»  rs  «  r}  n  a  a 

. Z  <1 

>  V  in  <r  ro  <x  Cd 

Cd  ui 

or>  '>-cDnoma3ttOfi« 

c^c . * 

CC  J  H  >  Os  -C  M  M  O  N  > 

<£  Ui  —  rj  n  ro  n  <r  tn 

I  O  'O  o  o  a 

!  H  ^  3  'J3 


tn 

go 

u 

a 

— 

z 

A 

<r 

z 

Ui 

1 

a 

Ui 

CM 

Cd 

U. 

J— 

o 

a 

a 

k. 

IN 

ii  cn 

Cd  UJ 

V 

<r  u: 

3 

Cl  =3 

Cd 

UJ  w 

cn  oc 

<z 

>- 

A  0. 

3 

H  UJ 

Cd 

O  A 

M 

U. 

> 

z  a 

3 

O  UJ 

Cd 

u  f- 

<c 

co  cd 

V 

\ 

3 

O'  3 

a: 

«m  O 

11  _l 

cn  u. 

>■ 

Ui 

3 

»-  Ui 

a: 

3  a 

O  <L 

Cd  Cd 

UJ 

CO  o 

Ll 

m  <r 

*— 

i 

A 

iZ 

UJ 

1 

a. 

UJ 

X 

A 

UJ 

h- 

h- 

Cd 

O 

a 

I— 

Cl 

Cd 

M  Cfl 

>- 

<  J 

3 

<c 

Cd 

*  o 

Cd  w 

UJ  Cd 

V 

H  Cd 

3 

z  « 

Cd 

•  O  N  C  -O 
)  <r  \f)  tf)  S3 


'OnffMOfONOV 

^  to *  m  «  in  ro  n 


ooooooooo 

a . 

z  h  n  <  m  'ji  m  c-j  &  o 

<tc^'0'OPO<rnrsro 

z 

'QO'O'OuTS'Omm 

ooooooooo 

ooooooooo 


ooooooooo 

ooooooooo 

ooooooooo 

OO  —  —  OO  —  OOO 
tn 

r\  ra  —  o  ci  —  r i  in  o 

_j«  ••••••••( 

n  «o  n  cs  O'  h  r  j  h  n  cn  : 
r-4  Cl  PJ  H  f  I  h  M  CM 

isfsinn'Ori  —  in-ri 

£Jd  ••••••»••! 

isO'OM3r*<rininw- 

c-j  cm  cm  r-i  a  cm  r>i  rj  — » 


—  ro  —  rs.  in  - 
Ninin  cd  rs  i 


in  cm  tn  v  cm  n  t  in  in 
i  minrs*-  —  —  ron 


liltNtOH'OO'O 

HCDHCDfOt 

H  H  M  H  H  H  H 

OOOOOOOOO 

OOOOOOOOO 

OOOOOOOOO 

OOOOOOOOO 

ooNoor/ooo 

■  0~ *00-000 
I 

CM  CD  —  N  rs  «■  CM  P*  CM 
(•«••••••• 

.  h  m  n  f  f  n  n;  « 

f 

^tt»4Nflt0'O 

*  —  M  ®  o  o  a  ^  h 

\  —  —  r-j  cm  c-j  —  —  r-4 

C4»'in>rvpj'C^o 


Q  O  O  O  < 

z  •  •  • 
<r  in  03  r-4  * 
z  in  in  m  • 


OOOOOOOOO 

OOOOOOOOO 

O  O  O  0*0  O  O  o  o 

OOOOOOOOO 


OOOOOOOOO 

tnooooooooo 

JfflM00H>000 
>  s  ••••«*•«• 
KNMMONinotNrt 

:  cm  r-4  r-4  —  ci  —  —  — 

ad  —  ^rv  —  riM30'>  — 

»  ^  * 

:  C4  r-4  cm  r-4  r-4  cm  n  r-4  r-4 


ooooooooo 

ooooooooo 

rjm«Tm'OfNajo*o 

UJ 

Z  I  I  I  I  I  I  I  I  I 

*-*  ooooooooo 

K  OOOOOOOOO 

—  r  4  n  m  M3  pm  od  > 


o  o 
>-  cn  •  • 

3  DC  O 
Cd  U 

M3 

K-  •  • 
O  ^  CD 


o  o  o  o  o  o  o 
o 


^  go  co  in  r  4  r  -4  0^  m3  > 
—  r  j  cn  ro  t  «r  in 

ooooooooo 

ooooooooo 

ooooooooo 

ooooooooo 

ooooooooo 

IOOOOOOOOO 
i  n  cd  ^  n  y*)  e  w  n  in 

I  —  —  P-4  C4  —  — 

lOTNO'NPINOO 
ICMMT  —  OOm*TM3tM 

—  tn  <e  <r.m  n  mj  m3 


ooooooooo 
ooooooooo 
r  4  n  ut  'C  fv  a  >  o 

—  —  —  —  —  —  ——  Cl 

I  t  (  I  I  1  I  I  I 

ooooooooo 

ooooooooo 

—  r-i  n  v  m  -o  n  «  o- 


EXPERIMENT  39  RESULTS 


-ft. 


3 

3  3 

i  c:  n  .1  f  n 

j! 

—  Z 

.O  > 

3  *"1  sj  Cl  :-s  a 

3 

UI 

— 1 

•  • 

• 

-J 

UI  3 

-1  f 

-n  -i  ui  o  o  pi 

rs 

>* 

>- 

ul 

1/1 

o  o 

Pi 

3 

H 

Pi  o 

■  j 

—  X 

—4 

r;  .i  o  n  t  n 

Ps  „J 

C  IX 

•X 

• 

• 

•  • 

V 

• 

• 

•  • 

o 

-J  UJ 

— i 

Pi 

Pi 

-4  **3 

■N 

3 

-1  >0 

<c 

3 

*— 

U 

Pi  -1 

0 

o 

c? 

-1  p* 

— 

a 

a 

— 

XUi 

"s  O 

~t  Pi  •>  «3 

S3 

UJ 

ui 

UI  r- 

i.1  - 

“i  \  >  -*  3  3 

o  a 

3 

3 

ui 

LU  C 

•  • 

•  ^ 

<T 

s: 

•Z  O 

T  D 

.1  -1  >  Cl  PJ  >0 

Pi  c 

■Z 

X 

*-* 

X 

*-4 

x 

-J 

x 

— .  o 

3 

>- 

•7 

"s 

*1  Pi 

> 

f* 

■T 

S3  > 

3 

— 

<  z 

• 

• 

* 

• 

• 

•  • 

c 

z 

-1 

PI 

PI 

>  Ps 

T 

n 

o 

PI  !> 

« 

ui 

«>4 

^  Pi 

P3 

.•*1 

<7 

PI 

a  r 

n  o 

•r  3  f  il  PI 

O 

a 

01 

P!  Cl 

S3  *r  in  >  Pi  -l 

3 

•  • 

• 

X  x 

PI  O 

S3  *1  >  PI  O  S3 

»u 

►s  “ 

P  i 

P  .  P  i  P  i  PI  f  PI 

o  o  t  \  o  n  ri  -i 


*1 

3 

(X 

X 

2» 

a 

£ 

a 

-li  3 

a  c 

T' 

a 

X 

3 

\ 

11  > 

<• 

Z  3 

4. 

3  Z 

-J 

►— 

-1 

Z 

:  >* 

a 

x  3 

i 

ui  Z 

3 

a 

>- 

Z  Ul 

30 

3  ui 

Z  **J 

U  *- 

3  X 

>*  -1 

,\ 

3  rs 

>  3 

Z  Pi 

^  G 

'1  «J 

3  x 

>x 

Ui 

3fs 

X 

Z  PI 

3  G 

c  a 

z  z 

UJ 

Os  3 

Z 

PI  C 

U4 

1 

a 

z 

a  ■ 

Ui 

1  z 

z 

lu  a  < 

X 

a  r  i 

Ui 

H- 

K 

> 

cs 

« 

« 

.  ,  , 

•  • 

•  . 

3 

zoo 

Ul  !> 

“1  PI 

S3 

Z 

u 

**  X 

«-* 

<r 

-1  ill 

*r  3 

r>  x  cl 

Ul 

> 

>-3  3 

>  rs 

Pi  »1 

**4 

o*  ,-*i 

x 

»-» 'ji 

rs 

X 

m 

•  • 

a  a 

J 

— »  "j 

♦ 

!  PI  1 

r-» 

«x 

3 

Pi 

-1  n. 

Ul  — 

?  ? 

1 

t-  o 

Pi  Pi 

Pi 

o 

o  o 

o  o 

0 

0 

0 

O 

X 

0 

0 

0 

0 

o  o 

o  o 

• 

•  • 

•  «  • 

• 

>• 

cn 

• 

• 

>  •  • 

•  a 

3 

T  >—* 

•^i  > 

r,  *r  Pi 

o 

3 

z 

o 

©  o 

o 

*-* 

-1  S3 

-*!  3 

PI  -0  PJ 

z 

- 

O 

Ul  .1 

T  -i 

•o  ->  »1 

- 

> 

0 

f  05  N 

o  o 

3  O 

il 

r  rs 

>  o 

■3  Ci  0 

rs 

3 

> 

*G  Os  * 

>  fV 

■>  Pi 

— 

•1  P3 

PI  -1 

.-1  PI  Pi 

01 

*— 

H  n  c*, 

■'  J  X 

M  Pi 

Ui 

o 

0 

0 

0 

0 

0 

0 

0 

o 

~r 

o 

O 

O  O  O 

;*2  O 

o  o 

• 

•  • 

•  • 

•  •  • 

• 

X 

• 

• 

•  «  • 

•  a 

a  a 

o 

0 

0 

©  o 

0 

p 

0 

o 

X 

3 

o 

o 

o  o  c 

O  “ 

o  o 

ooooooooo 
ooooooooo 

ooooooooo 
•  ••«••••• 
3000  0-  o  o  o  o  o  c  * 


•  •  a  •  •  *  •  •  •  fJi 

-«  ci  pi  ^  a  ■*+  <z 

-j 

•3  *-4  Pi  ui  3  *o  t  <r  n  uj 

3K  aj  a  in  r»  n  «  o  o»  « 

M  *1  H  <1  uj 

o 

<T  Ul  »*  Ul  Ul  33  o  -*  Z 

•••••••••  Ui 

o  <r  m  i  n>  h  \  r  o 

l  «-»  f  I  <c 

1  I  I 

ooooooooo 

ui  «  o  «r  >  —  o  o 

a  r  «i  in  m  <c  si  ^  rj  ci 


4. 

Ui  >- 
C  3 
Z 


o  o  o  o  o  o  - 

O  O  O  O  O  O  v 


o 

© 


O  O  O  O  O  O  O 

3  0  0  0 
z  « 


o  o  o  o  o  o 

n  pj  w  in  -» n  w  a  * 
>•  •  •  •  *•••• 
3  N  w  -<  n  *  il  N  PO 

Z  Pi  x  ^  x  x 

x  Cl  x  T  ~  O'  CD  Ps  Ul 

>-  z  •  •  •  •  ✓  •  •  • 

3  rs  ci  ®  x  jl  O  r  O  3  Pi 

z  pi  pi  <r  «  •*  pi  f  n 


o  ui  x  tn  ! 


n  a  >  > 


z 

Q 

4. 

x 


Jc 

Ui 


X 


Q 


®  >■ 

-J  3 

<r  z 
o 

x 

Z  >* 
•X  3 

<t  z 


<X  Z  h  h  ^  W  IS  QJ  M) 

>—  x  x  x 

ooooooooo 


>-  0? 
3CCO 
Z  u 


-a  ui  o*  ui  ui  p<n»  > 

•  •••••••• 

O*  (>  PI  O  PI  *0  P  I  O  M 
n  ^  it  ^  *Tn  pi  n 

ooooooooo 

OOOOOQOOO 

ooooooooo 
•  ••••«••• 
ooooooooo 


«  z 
> 

*4 

X  >■ 
Z  3 

<r  z 


C7  PI  Pi  rs  ,\  3J  >o  \  o 

nnoa30*in-4>> 

XXX  H  PI  1*1  Pi 

ooooooooo 

ooooooooo 

ooooooooo 

ooooooooo 


ooooooooo 

V  o  •••«••••• 
3  n ooooooooo 
« 

_/o* 

••••••*•« 

3  PI  Of  »^hQN*QO 
Z  PI  PI  »•«  x  p|  x 

Zr^-S'Oxx'OO*^^ 

>■  rs  ••••••••• 

3  Cl  «  ul  m  «r  x  r\  <r  n 

X  ci  Pi  ci  w  x  x  x 


ooooooooo 
v  o  •  •  •  •  ••••• 

3PJOOOOOOOOO 

cc 

J  f  iii  n  o  rs  cs  ®  x  o 

^  p«  •  •  •  •  a  ••  •  •■ 

3  PI  Pi  S3  PI  PI  Ul  -O  x  o 

(Z 

iK  t  n  n  h  o  ^  ui  sro 

>•  N  •  •  ••••#•• 

3  pi  ▼  is  -4  in  tso>> 
cc  h  ro  n  n  f  iiin 


ooooooooo 
ooooooooo 
ri  pi  *  ui  *o  rs  jj  >  o 

*  I  I  ;  i  I  i  I  i 

ooooooooo 
ooooooooo 
—  n  *n  *r  «i  am  > 


ooooooooo 
oooo  ooooo 
pi  pi  *r  ill  sd  rs  ®  >  o 

Ui  X  X  X  — *  4X  X  X  X  (“I 

r  i  i  i  i  i  i  i  i  i 

x  ooooooooo 

»-  ooooooooo 

—  ct  •*>  <r  *o  *s  13  > 


A-25 


l 


1 


■  nri- 1  i .  ■  "ft*  ’flUaiHlri  '  ■  m 


_j  m  O'  qjhm  now 
x  j'OON^OTyK’H 

yj  uj  Q  •  •*•••  ••• 

xk-©'OMO'?s©©  o  >  o 

*-*  <1  HH  Mh)M  HtHf-J 


x  >-rsinrs^oM'0^,*H 


K  © 

>-  LL 

•  » 

>  >  • 

•  •  • 

• 

-j  <r  ui 

«J  M  O 

S3  X 

UT  S3  S3 

rs 

-1 

C  Jw 

Ui 

^  M  Cl 

C  i  Tl  ^ 

w 

iii  rui 

tH 

0s  0* 

x 

low 

03  rs  fs 

t— 

Ui 

a 

z>  tnt- 

rs 

is  in 

\n 

<r  M 

<r  ©  ut 

o  a 

<r  Ui<t 

• 

«  » 

* 

•  • 

•  #  * 

H- 

©  ©x 

<r 

ui  <r 

«r 

ill  <T 

tn  <r  n 

Ui 

H-  2 

a  co 

K  o 

z  <t 

>-  >  is 

9 

8 

5 

X  C  i  0- 

M 

Ui  *- 

<X  ©© 

<r 

♦  • 

•  •  • 

•  *  • 

• 

o 

cc 

UI  cc 

_i 

0^0 

M  C  i  03 

M 

cox 

is 

S3  ~t 

IS 

&>S3 

03  s:  ci 

a  => « 

LU 

Ci  M  Ci 

m  \n  <r 

S3 

©  kx 

o 

<T  <T 

<r 

<r  x 

M  Cl  tH 

<r 

a 

Ui  u 

• 

•  • 

• 

•  • 

•  •  • 

z>  x© 

o 

00  tH 

o 

S3  *-* 

o  rs  © 

<  »hx 

*H 

^  m 

m 

m  *r 

in  x  rs 

V  o  o  o 

o  in  m 

9 

1 

0 

H 

3 

z 

•  • 

•  «  • 

•  •  • 

• 

CC 

u  o 

C4  <S(B 

>0  C  i  M 

w 

u. 

03  ^ 

o  on 

w  w 

t-t 

• 

• 

•  • 

•  •  • 

>H 

»-  C  i  ffl 

2 

l 

W  ^  S3 

>0 

a 

■*- 

«r  is 

o 

O'  tH 

\n  cs  \ 

X 

3 

»  • 

•  »  • 

•  •  ♦ 

• 

1 

tH  Ci 

n 

tH  tH 

Cl  1 

<c 

o 

Ci 

m  c-i  in 

Cl  Ci  Cl 

r-< 

1  1 

i 

1  1 

t 

a 

o 

0 

0 

o 

oo 

ooo 

>- 

X 

o 

0 

0 

0 

0 

0 

0 

o 

1  z 

• 

•  • 

• 

•  •  • 

3 

cc 

•  • 

♦  *  • 

•  •  • 

• 

Ui  o 

m  s: 

M 

xx 

w  in  o 

cc 

u 

o 

aX 

n 

S3  S3 

m 

tr  m 

rs  M 

K- 

*<3 

S3  IS 

tH 

C  i  S3 

X  Ci  o 

1- 

■«3*  IS 

m  X  <r 

C  i  X 

in 

o 

• 

•  • 

•  • 

•  *  « 

o 

•  • 

•  *  • 

•  •  * 

• 

►- 

S3 

M  m 

o  inn 

N  H  O 

h- 

M  IS 

^  c  i  <r 

S3  C-i  O 

M 

tH 

U 1  U*3 

<r 

<r  <r 

x  in 

r-i 

H  H  rt 

>- 

o 

o  o 

o 

OO 

ooo 

>- 

o  o 

0 

0 

0 

0 

0 

0 

o 

3 

• 

• 

•  •  • 

3 

«  • 

•  •  « 

•  %  • 

• 

© 

o 

o  o 

o 

0 

0 

0 

0 

0 

CC 

o  o 

ooo 

0 

0 

0 

o 

X 

cn 

Ui 

UI 

u:  v 

o 

o  o 

o 

o  o 

0 

0 

0 

cc  > 

o  o 

0 

0 

0 

0 

0 

0 

o 

3  3 

• 

• 

•  • 

•  •  • 

3  3 

•  • 

♦  •  • 

*  *  • 

• 

♦-  cc 

o 

o  o 

o 

o  o 

ooo 

f—  cc 

o  o 

0 

0 

0 

0 

0 

0 

o 

cc 

cc 

<r 

<r 

Cl  >- 

o 

o  o 

o 

o  o 

OOO 

Cl  >- 

o  o 

0 

0 

0 

0 

0 

0 

o 

Ui  3 

• 

•  • 

• 

•  * 

•  •  • 

Ui  3 

•  • 

•  •  • 

•  •  • 

• 

Q  © 

o 

oo 

o 

oo 

0 

0 

0 

a  CC 

o  o 

0 

0 

0 

0 

0 

0 

o 

>- 

o 

0 

0 

o 

o  o 

0 

0 

0 

>- 

o  o 

ooo 

0 

0 

0 

o 

30 

• 

•  • 

• 

•  • 

«  •  • 

3 

o 

•  < 

•  •  • 

•  *  • 

• 

©m 

o 

o  o 

o 

o  o 

0 

0 

0 

CC 

MOO 

ooo 

0 

0 

0 

o 

>  .j  cs  n  n  h  n  n  m  n  o 
3 rs  •  ••  •••  •  •  • 

©  w  <r  o-  is  m  ^  is.  n  v 

C  J  Cl  h  Mh  m  c -4 

x 

vaN  ><ronn  in  «  w  > 


>-  .j  >o  t  (>  o  o  x  o-  m  w 

3  fv  •  •  ♦  •  •  ••»  • 

cc  c  i  nnnt  w 


>©Sn©«r<7‘M!n'C'0>C 


X  cc 

3N 

• 

•  • 

•  •  • 

•  •  • 

<1 

3 

s.  •  • 

•  •  « 

.  .  . 

• 

IS 

CC  C  i 

fH 

C  4  S3 

rs  MS3 

in  s:  x 

CC 

W  *«T  O 

O'  C-i  M 

<5*  X  X 

<3* 

O'  3 

H 

C  i  CN 

Ci  Ci  Cl 

C-4  C  l 

tH 

**  S3  C  l 

C  l  ^  tH 

tH 

•**  a 

a 

fl 1  -J 

X  u. 

u. 

X 

UO  M 

^s  O'  S3 

\n  c-i  c  i  ui 

Ui 

M 

« 

•  • 

•  •  « 

•  •  • 

X 

C4  Cl 

M  o 

CJ  is  tr 

O 

h-  UI 

a 

IS 

fs  <r 

Cl  xo 

S3  S3  i 

<E 

X 

z  •  * 

•  •  ♦ 

•  •  • 

• 

3  X 

1 

c-i 

Cl  MM 

M  C-i 

CC 

<L 

t-H  iH 

H 

o 

o  <r 

1  1 

1  1  1 

1  1 

UI 

>- 

z  cc 

o 

ui 

a 

o 

o  o 

0 

0 

0 

0 

0 

0 

<r 

>- 

0 

0 

s 

0 

0 

0 

OOO 

o 

o  o 

1  z 

• 

•  • 

•  •  • 

•  •  * 

3 

CC  *  * 

•  •  • 

•  ♦  • 

* 

« 

Ui  <E 

in 

X  Ci 

cd 

S3  *-•  O 

CC 

a 

O 

o 

l 

ax 

in 

in  \n 

«r  rs  m 

*T  M 

cc 

w 

m  w 

Ci  C  i  M 

1 

3 

0 

1- 

IS  x 

X  X  X 

>a  x  S3 

M 

Ui 

O 

• 

»  • 

•  •  • 

•  •  • 

o 

•  • 

•  •  • 

•  •  • 

• 

a. 

rs 

©  in 

S3  V  S3 

©  -o 

tH  o 

M  tH  IS 

M  tH  Q 

M 

X 

Ui 

▼ 

^  un  <r 

<r  w 

H 

Ci  M  Cl 

MlilV 

S3 

>- 

o 

oo 

ooo 

ooo 

>- 

OOOOO 

0 

0 

0 

o 

K 

3 

• 

•  • 

•  •  • 

•  «  • 

3 

«  • 

•  *  • 

•  •  • 

• 

CC 

o 

CC 

o 

o  o 

ooo 

ooo 

© 

o  o 

ooo 

0 

0 

0 

o 

u. 

cc 

X  >- 

o 

o  o 

ooo 

0 

0 

0 

X  V 

o  o 

ooo 

0 

0 

0 

o 

M 

-J  3 

« 

•  • 

•  •  « 

•  •  • 

«i  3 

•  • 

•  *  • 

•  •  • 

• 

<r 

o  cc 

o 

o  o 

ooo 

0 

0 

0 

<z  © 

o  o 

ooo 

0 

0 

0 

o 

o 

> 

b-i 

cc 

CC  v 

o 

o  o 

ooo 

ooo 

©  >- 

o  o 

ooo 

ooo 

o 

Ui 

CC  3 

• 

•  • 

•  •  • 

•  •  • 

©  3 

*  * 

•  •  • 

•  •  • 

• 

K- 

z 

«  Z 

o 

oo 

ooo 

ooo 

© 

o  o 

ooo 

ooo 

o 

M 

>' 

o 

o  o 

ooo 

0 

0 

0 

>- 

o  o 

ooo 

0 

0 

0 

o 

M 

30 

• 

•  • 

•  •  • 

*  •  • 

3 

o  *  • 

•  •  • 

•  •  • 

• 

X 

<t 

CC  M 

o 

o  o 

ooo 

0 

0 

0 

© 

MOO 

ooo 

0 

0 

0 

o 

X 

>-  -J 

O' 

^  o 

o  rs  m 

ooo 

>- 

-J  C-J  © 

9 

3 

3 

4 

7 

3 

X 

3  rs 

• 

•  • 

•  «  • 

3 

N  •  * 

•  •  • 

•  •  • 

CCCN 

M 

O  X 

O  S3  O' 

«r  m  tH 

© 

Ci  tH  -M 

tH  M 

Cl 

ci 

C-i 

C  l  W  tH 

H 

>-CC 

M 

c-i  c  i 

C-i  xo 

1 

3 

0 

> 

©  M  IS 

in  in  ^ 

8 

6 

© 

3fs 

• 

•  • 

•  •  • 

•  «  • 

3 

IS  *  • 

•  •  • 

t  •  * 

• 

CC  C-J 

M 

X  is 

S3  rsrs 

S3  ©  in 

© 

Cl  Cl  -c 

©  *T  *■« 

n  ©  o 

in 

w 

Ci  Cl 

C  i  W  Ci 

C-J  W  Ci- 

HH 

M  X  X 

un  rs  is 

S3 

oooooo  ooo 
ooooooooo 
Ci  M  <C  X  *-0  fs  03  ^  O 

H  H  HH  H  H  fj 

r  f  f  rtf  (ir 

O  OOOOO  ooo 
ooooooooo 

*MMW<rtt'>arsfflo* 


ooooooooo 
ooooooooo 
mm  v  un  'O  rs  co  o  o 

*"<^^«,HHtH4tHH4Cl 

(  t  I  I  t  l  I  I  I 
OOOOOOOOO 
OOOOOOOOO 
*-»  ci  m  ui  *o  is  ©  > 


